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TYPE VU-Z STEAM GENERATOR with 
C-E SPREADER STOKER : 





















































Combustion Engineering’s Type VU-Z Steam Generator com- 
bines the well-known and proved advantages of the VU Unit 
with a furnace design and arrangement of heating surfaces 
especially adapted for various types of stokers. 


Here are some of the design and construction features which 
make the VU-Z Unit the outstanding value in its field. 


1. Symmetrical arrangement of heating surfaces which pro- 
vides (a) uniform gas travel through the boiler, assuring 
maximum heat transfer and high thermal efficiency, (b) 
evenly distributed steam release across the steam drum 
assuring even water level and dry steam. 


. Suspension of pressure parts which provides complete free- 
dom of expansion, thus avoiding the mechanical stresses 
that cause leaky joints. 


. Quality construction and refinement of detail throughout, 
which assure maximum results with minimum maintenance. 


Other advantages of the VU-Z Unit derive from the standardi- 
zation of its general design which has been so fully developed 
that the individual installation requires only the engineering 
work necessary to assure proper furnace and stoker applica- 
tion. Its standardization further assures a considerable saving 
of manufacturing and erection time. 


COMBUSTION j} ENGINEERING 


200 Madison Avenue New York, New York 


\ C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS 
AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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That is right! Many COPES simple 
water level control regulators have 
been converted to COPES Flow- 
matic—the Steam-flow Water-level 
Regulator. With the introduction of 
Flowmatic in 1937 we notified all 
COPES users of this opportunity to 
modernize old feed water control 
systems. In most plants boiler loads 
at that time did not justify changes— 
but today's 168-hour-peak-capacity 
operation calls for close attention 
to all boiler auxiliaries. It is possible 
to get more steam from your present 
boilers—hold pressures more uni- 
form and lighten the load on pumps 
and governors by using Flowmatic, 
steam-flow water-level regulator. 













“YOU SAY I CAN STILL 
GET FLOWMATIC” 


* COPES Flowmatic is responsive both to 
changes in rate of steam flow and to 
changes in boiler water level. Flowmatic 

. is accurately controlling feed water to more 
than 600 boilers at pressures from 80 to 
1900 pounds in central stations and 38 


classes of industries. 


* COPES Flowmatic, the steam-flow water 
level Regulator utilizes the standard COPES 
Thermostat and BI Valve in a compact, stur- 
dy design that is handling boiler feed water 
control on over 2,225,000 boiler horse- 
power. Flowmatic will get more steam from 
your present boilers—will hold steam pres- 







sure more uniform thru continuous feeding 
according to steam flow. The answer to your 
boiler water level problem may be part of 
this record. May we tell you more about 
the possibility of converting to Flowmatic? 
Write today giving description of your 
boiler operation. Write for Bulletin 429. 


NORTHERN EQUIPMENT COMPANY « 1026 Grove Drive, Erie, Pa. 
Feed Water Regulators + Pump Governors « Differential Valves + Liquid Level Controls 
Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA, ENGLAND 


REPRESENTATIVES EVERYWHERE 





FEEDS BOILER ACCORDIN 
STEAM FLOW-AUTOMAT ALLY 
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A Rational Application 
of Censorship 


Less strict censorship on the results of scientific re- 
search is urged in the annual report of the Welding Re- 
search Committee of the American Welding Society. In 
the opinion of Col. G. F. Jenks, President of that society, 
“The greatest benefits to war production and to victory in 
the field will accrue from a liberal policy through which 
the results of research will be disseminated immediately 
to American engineers and scientists.”’ 

The technical press is the media through which such 
progress in various fields can most speedily be made avail- 
able to those engaged in pushing war production. It is 
believed that this fact is appreciated by the Govern- 
ment, but inasmuch as most technical magazines have 
some foreign circulation within the allied and neutral 
countries, not adjacent to the Axis nations, the tendency 
has been to exclude most of such information on the 
theory that some might filter through to our enemies. 
Granting this possibility, there are many who contend 
that the advantages to our war effort would far out- 
weigh any chance benefit to the enemy. 

The necessity for present restrictions on the publica- 
tion of power plant data and photographs has some- 
times been questioned in view of the fact that detailed 
information and views of many of our outstanding sta- 
tions were contained in pamphlets freely distributed to 
foreign delegates at the last World Power Conference in 
1936. Also, the Government itself, until shortly before 
our entry into the war, made available many pamphlets 
and reports containing data and maps showing the loca- 
tions, capacities, etc., of our large power stations and 
transmission systems. All these were accessible to our 
present enemies. 

The task of imposing censorship on technical informa- 
tion is a difficult one to administer. It has been necessary 
to prescribe certain broad principles within which there 
is certain latitude for the application of discretion. One 
difficulty has been in securing personnel familiar with all 
phases of the various fields. Hence, the tendency of 
some of those charged with the responsibility of censor- 
ship has been, when in doubt, to play safe by questioning 
or deleting anything which to them appears new. This 
has led to inconsistencies in matter released. Neverthe- 
less, credit must be accorded most of the censors for con- 
scientious effort. 

Technical magazines, as in the case of the daily press, 
are charged with the responsibility of self-imposed 
censorship, and it is believed that such editors and pub- 
lishers can be depended upon to take this responsibility 
seriously. Technical editors are sufficiently conversant 
with developments in their respective fields, both at home 
and abroad, to enable them to judge what information, 
within the prescribed censorship rules, might be of as- 
sistance to the enemy. Hence, governmient censors 
might well rely, to a greater extent than at present, upon 
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this specialized knowledge and judgment, fortified by 
the patriotism of the editors concerned. 

In some cases, managements, to a greater extent than 
the censors, have leaned over backward in order to avoid 
any possibility of releasing information that might be 
construed as trespassing on regulations. Often this re- 
sults from lack of familiarity with what is and what is 
not permissible under the rules. 


Conversion 

According to reports from the Petroleum Coordina- 
tor’s office, conversion from oil to coal has progressed 
much further among industrial establishments than 
among domestic consumers. In fact, until the recent 
rationing plan of fuel oil for heating was announced, 
there existed considerable complacency within the 
latter group. Rationing and the prospects of some dis- 
comfort with the advent of cold weather will undoubtedly 
serve to bring about a fuller realization of the situation. 

As regards industrial plants, the contemplated survey 
by the Government to determine those that can be read- 
ily converted, those that can be converted at reason- 
able expense and little effort and those where it is im- 
practicable should result in a considerable increase in 
the present percentage of conversions. However, much 
will depend upon the manner in which such a survey is 
conducted. If by questionnaire, the results are likely 
to be less satisfactory than if conducted by personal in- 
spections. In the latter event those selected to make 
plant visits should be qualified by experience to deter- 
mine the feasibility of conversions and to offer con- 
structive suggestions. 

In some cases it may be argued that the materials and 
labor involved are such as to make conversion inexpedi- 
ent. However, in a period such as the present, desirable 
layouts must often give place to makeshifts in order to 
save materials, lest the purpose be defeated through 
inability to obtain priorities for the more elaborate plans. 
Although many plants that had previously changed from 
coal to oil subsequently utilized coal-storage space for 
other purposes, this is seldom a valid bar to reconversion 
as other space, even if less suitable, can usually be found 
for coal. 

There appears to be a feeling among the managements 
of certain plants engaged in war production that the 
Government will see to it that they are supplied with oil, 
regardless of developments. Whether or not this as- 
sumption is well founded, the attitude is wrong. Many of 
these plants are large consumers of oil and their conver- 
sion would offer a substantial contribution to conserva- 
tion. Moreover, the character of their work would in- 
sure high priority for the necessary equipment and they 
could better afford the expense than many smaller plants 
in the non-essential group. The latter, however, may 
well regard the money spent in conversion as insurance 
against shutdown if the situation should later become 
more acute. 








Low-Draft-Loss Flue-Dust Collectors 
at Conners Creek Power House 
By H. E. MACOMBER 






The Detroit Edison Company 


A description of the development work 
leading up to the present design of wedge- 
type flue-dust collector, operating on the 
Van Tongeren principle, which is installed 
on five of the stoker-fired boilers. Test 
results are included. 


BUSTION, extending from November 1935 through 

June 1936, described in detail the rebuilding 
work which had been carried on at the Conners Creek 
Power House of The Detroit Edison Company. 

In carrying forward the project at the time, the de- 
cision was made to utilize the building structure and 
stacks which had been in use since the original plant was 
placed in operation in 1915. The stacks had been used 
as the lone source of draft to handle the flue gases, each 
stack with a height of 325 ft above the stoker grates 
serving two boilers with a total steaming capacity of 
about 325,000 Ib per hr. 

When the plant was rebuilt, the new steam generators 
were designed to fit within the spacing of the original 
boiler columns but, because of the additional capacity 
required per unit, the overall height was necessarily 
considerably greater than the height of the original 
boilers due, for the most part, to the use of an economizer, 
air preheater and induced-draft fan. It was also decided 
to continue the use of the original stacks to serve, in 
part, the draft requirements of the new steam gener- 
ators. As finally worked out, each new unit was in- 
stalled as shown in the sectional elevation, Fig. 1. 
There are eleven of these steam generators in the rebuilt 
plant and each has a nominal full-load rating of 330,000 
Ib per hr at 650 Ib per sq in. pressure and 850 F, and a 
maximum load rating of 420,000 Ib per hr. 

As will be seen in Fig. 1, these units are fired with 
double-ended underfeed stokers and, in order to keep the 
overall height down as much as possible, the flue-gas 
circuit, after leaving the boiler, divides into two parallel 
circuits in passing through the economizers and air 
preheaters. 

The induced-draft fan for each steam generator is a 
fan with double-inlet and double-suction entrance, and 
is designed to develop a static pressure of 15.45 in. of 
water while passing 186,000 cu ft per min of gas at a 
temperature of 370 F. The flue gas, upon leaving each 
of the twin air preheaters, is again divided and passes 
through short connecting elbows to enter the fan inlet 
boxes located at either end of the wheel. Between the 
fan and the stack base there is a short diverging duct to 
aid in conversion of velocity pressure of the gas to 
static pressure. 


A SERIES of articles by Sabin Crocker in Com- 
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Based upon past experience in the operation of 
stoker-fired boilers, it appeared at the time of replacing 
the old steam generating equipment, to be unnecessary 
to consider making special provisions for flue-dust 
collecting equipment. Of course, a similar decision 
would not have been made if pulverized-coal fuel-burning 
equipment had been selected. 

That is, in the past the pulverized-coal-fired unit 
generally had been considered to be a greater offender 
than the stoker-fired unit in amount of fly ash (flue dust) 
emitted from the stack, chiefly because the coal upon 
admission to the pulverized-coal-fired furnace is already 
finely ground and is carried in suspension in the combus- 
tion air. On the other hand, the condition of the fly-ash 
discharge from the stacks of most of the recently con- 
structed stoker-fired boilers has become quite critical 
for the reason that the improved efficiency of utilization 
of steam at the higher pressures and temperatures sup- 
plied by such units usually justifies their operation at 
near maximum output. 


Dust Loadings With Stokers and With Pulverized Coal 


The following is to be considered here as applying to 
the stoker-fired boiler and results as determined by test: 
Whereas dust loading of flue gases from a pulverized- 
coal-fired unit will vary approximately in the ratio of 1 
to 1.5 for an increase of boiler load from 50 per cent to 
100 per cent of full load, that discharged to the stack 
from a modern stoker-fired unit, capable of burning coal 
at rates approaching 75 lb per sq ft of grate per hour, 
will vary as about 1 to 12 for a similar range of load, and 
in the ratio of perhaps 1 to 10 in terms of material borne 
by the flue gases when leaving the furnace. 

In the present instance this thought was borne out 
as the result of ash balance tests conducted on one of 
the new Conners Creek steam generators. In these 
tests it was determined that, at a fuel-burning rate of 
75 lb per sq ft of grate, up to 53 per cent, by weight, of 
the ash in the coal (exclusive of combustible) was carried 
from the furnace by the flue gases. In terms of flue dust, 
or ash plus combustible, the total dust carried from the 
furnace was nearly 10 per cent, by weight, of the coal fed 
to the furnace. Of this amount, approximately 60 per 
cent consisting of the larger particles of dust, or cinder, was 
trapped in the pass hoppers. In Fig. 1, these hoppers 
are shown at the bottom of the second and fourth passes 
on either side of the boiler just below the bottom drums, 
and as the connection between each economizer and air 
heater. 

Later, too, it was determined that, depending upon 
the condition of the fuel bed, the total carry of dust from 
the furnace might even exceed 10 per cent by weight of 
the coal fed to the furnace. 

A study of various types of mechanical flue dust 
collectors which might be adapted to the Conners Creek 
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installation was begun in 1937. There were a number of 
factors to be considered but principally these resolved to: 
(1) a question of minimum cost of field erection (that is, 
least expense for alteration of building structure and 
connection to the flue gas circuit); and (2) the question 
of minimum draft loss in order that maximum output 


S 





Fig. 1—Cross-sectional Sein of present Conners Creek 
oiler 


of the steam generator would not be penalized unduly be- 
cause of the additional load which necessarily would need 
to be carried by the induced-draft fan. In both cases, 
certain restrictions were adopted which were to be met 
by the manufacturers. These were, in the case of (1), 
that the collector must adapt itself to space available 
within the building at the fan-room floor elevation, and, 
in the case of (2), that the additional draft requirements 
of the collector over the requirements of the existing 
duct connections at maximum load should preferably 
be less than one inch of water. 
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It was realized that, to meet these requirements, we 
would have to be satisfied with an overall efficiency of 
collection less than values ordinarily associated with 
certain types of collectors—that is, 90 per cent or over. 
However, in this case, it was the opinion that a collector 
providing an overall collection efficiency of the order of 
75 to 80 per cent would result in a stack emission which 
would not be considered as a nuisance. 

Flue dust consists of a range of particle sizes, from 
the very small—perhaps one micron—up to the largest 
which may be borne at the existing velocity of the flue 
gas in the stack, providing particles of such a maximum 
size are present. Both the quantity and sizes, as well as 
the distribution of sizes, vary with any installation 
according to the method and rate of operation. There 
is, for example, a wider range of particle size variation 
resulting from operation of stoker-fired equipment than 
of pulverized-coal-fired equipment and, of coursé, ‘a 
distinctly different proportioning of sizes. In general, 
stoker fly ash is proportioned as about 75 per cent plus 
325 mesh, or 43 microns in size, while pulverized-coal 
fly ash is proportioned about inversely as those values. 

The removal of particles in sizes exceeding 325 mesh 
is possible at an efficiency of 90 per cent or more with 
the use of almost any collector commercially available. 
Under average conditions of operation with stoker-fired 
equipment, the removal of 90 per cent of the plus-325- 
mesh material would account for not only 67.5 per cent 
of the total dust, but actually for more than that 
amount—perhaps as much as 75 per cent of the total. 
This is true for the reason that any collector capable of 
removing particles of plus-325-mesh size at good effi- 
ciency, will also remove particles of minus-325-mesh size, 
although at a decreasing efficiency of removal as the parti- 
cles become smaller. The point to be stressed here is that 
a nuisance may be abated by use of a collector capable 
of removal, in good proportion, of the plus-325-mesh 
material in those cases where a major proportion of the 
total fly ash falls within that range. Such a condition 
usually occurs with stoker operation. 

As a result of investigation of various types of equip- 
ment which were available for installation at Conners 
Creek, the Wedge-Type Collector offered by the Buell 
Engineering Company under the Van Tongeren patents 
seemed best to meet the requirements of space, draft and 
cost and, as well, according to the guarantee, provide an 
overall collection efficiency of an order which would 
eliminate the stack discharge as cause of a nuisance. 

This collector derives its name from the shape of the 
pr mary element which is used to divert the air- or gas- 
borne dust from the main stream of gas after which the 
dust is bypassed, or shunted, as a concentrated mixture 
with a small portion of the gas to a highly efficient cen- 
trifugal collector for final separation. The major portion 
of the gas in the meantime passes through the wedge 
and continues on as clean gas to the point of disposal— 
in this case the stack. 

The wedge is usually built in the shape of a “V”’ with 
the apex or nose pointed upstream facing the flow of gas. 
The wedge can be installed in a straight or diverging 
piece of duct and is built somewhat as a picket fence with 
the “pickets” formed by */,-in. extra-heavy pipe bars 
placed on 1°/;-in. centers and with the longitudinal axis 
of the bars perpendicular to the axis of the duct. At the 
downstream or rear end of each side of the wedge, where 
the wedge approaches the side walls of the duct, narrow 
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outlet openings are provided through which the dust is 
carried to the secondary collector or cyclone as men- 
tioned previously. The quantity of gas bypassed to the 
cyclone, as the carrier for the dust, is essentially a con- 
stant volume irrespective of the volume approaching the 
wedge. Generally, however, the volume passed to the 
cyclone is of the order of 10 or 12 per cent of the maxi- 
mum or rated capacity of the wedge. An auxiliary fan 
is used in the bypass circuit to overcome the added 
resistance of the cyclone. The fan is placed on the clean 
gas side of the cyclone and discharges the bypassed gas 
back into the main stream following the wedge. 

The first offering of this collector by the manufacturer 
was concerned with placing thecollector to form the 
diverging outlet duct between an induced-draft fan 
discharge opening and the stack. The wedge was 
about 14 ft long, the wedge casing at the entrance next 
to the fan 5 by 5 ft, and at the outlet end next to the 
stack it was 8 ft 6 in. wide by 8 ft high. Two cyclones of 
10,000 cu ft per min capacity each were to be used and 
the gas and dust bypassed from the wedge unit to the 
cyclones was to be handled by two fans of like capacity, 
developing 3 in. of water static pressure and driven by 
constant-speed 15-hp motors. 

Consideration was given to installation of the collector 
at the inlet side of the induced-draft fan but the idea 
was temporarily discarded because of the space limita- 
tions imposed by the closeness of the induced-draft fan 
to the air preheater outlets. 

A wedge-type collector was installed with one boiler 
between the fan and stack in the fall of 1939. It was 
tested after installation and, although the overall collec- 
tion was less than guaranteed, the collection according 
to particle-size efficiency was satisfactory and the draft 
loss was within the specified limits. The cause of the 
discrepancy was that the guarantee for total collection 
efficiency had been proposed on the basis of the size 
distribution of a typical sample of dust taken from the 
inlet side of the induced-draft fan; that is, the possi- 








bility of breakdown of particles of dust in passing the 
fan and the resulting penalty on overall collection had 
been overlooked. 

The size distribution of a typical sample of flue dust 
used to compute the possible total collection efficiency 
was: 






+ 70 Microns 50% 
—70 + 40 - 25% 
—40 + 30 4 15% 
—30 + 20 « 5% 
—20 + 10 m, 5% 


These values occurred on the inlet side of an induced- 
draft fan. 

On the discharge side of the fan a noticeable break- 
down of particles seems to occur at loads above one-half 
load. As an example, at a steam output of 400,000 Ib 
per hr, or a burning rate of approximately 75 lb of coal 
per sq ft of grate per hour, the size analysis of dust 
entering and leaving the fan which operated in con- 
junction with this collector was: 


Entering Leaving 


+ 70 Microns 52% 34% 
—70 + 40 7 14% 20% 
—40 + 30 ¥ 7% 8% 
—30 + 20 - 8% 11% 
—20 + 10 7 10% 14% 


The sizing of these samples of flue dust, and wherever 
else in this article data of a similar nature are presented, 
is the result of analysis by air elutriation. 

Following the acceptance of the first collector on the 
basis of particle-size collection efficiency the manu- 
facturer was again requested to adapt a wedge-type 
collector to the inlet side of the fan. That is the logical 
location for the reason that fan-blade erosion is retarded 
and, assuming performance according to particle size 
to be equal, total collection efficiency should be improved. 


Fig. 2—Induced-draft fan with 

flue-dust collector assembly, 

showing cyclone at right and 
wedge casing at left 
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Fig. 3—View of dust-collector 
assembly with forced-draft 
fan in foreground 


Following considerable study of the matter by the 
manufacturer and by the Company, a design was 
arrived at whereby four smaller wedges and casings were 
to be installed to replace the inlet duct elbows pre- 
viously used as connection pieces between the air pre- 
heaters and the induced-draft fan inlet boxes. The 
bypass gas and the dust from the two wedges serving 
one preheater were to be combined in a manifold and 
drawn to one cyclone. The two cyclones for the job 
duplicated those of the first installation but the auxiliary 
fans were ordered on the basis of developing 3.5 in. 
static pressure and were driven by 20-hp motors. 

Limitation of space made it necessary to sacrifice 
some design dimensions in the proportioning of the 
wedges which were placed in a position for vertical flow of 
inlet gas from the air heaters into the wedge and hori- 
zontal discharge from the wedge to the fan-inlet box at 
each corner of the fan. 

The manufacturer’s guarantee was the same as pro- 
posed for the first collector, based on size efficiency. 
However, on test, these inlet collectors failed to meet the 
guarantee by a considerable margin when based on 
comparable size efficiencies. On the basis of total col- 
lection the discrepancy was not as great. This, of 
course, was because the collector handles the dust before 
it is subjected to breakup in the fan. 

The contributing causes to this condition seemed to 
be improper proportioning of the wedges, bypassing of 
part of the wedge vane surface due to the gas having to 
turn a corner from entrance to exit of the wedge, and, 
to some extent, the poor distribution of gas flow and dust 
loading of the flue gas. The wedges, although operating 
in parallel with apparently symmetrical gas circuits 
through the economizers and air heaters, did not handle 
equal quantities of gas and dust. The dust catch from 
one unit on a fan (two wedges and the accompanying 
cyclone) was nearly twice the catch from the other pair 
of wedges and cyclone of the same induced-draft fan. 
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Subsequent to installation and test of the first two 
inlet collectors, the procedure offering the most promise 
of improvement seemed to involve revision of the wedge 
dimensions to provide for more desirable proportions of 
wedge-vane area to inlet-duct area and to revise the 
wedge outlet so as to permit straight-through flow of 
the gas. This design required closing up the present 
inlet-box entrances and necessitated new entrances into 
the tops of the fan-inlet boxes. As far as inlet-box de- 
sign is concerned this is not unusual. 

Collectors of this revised design were installed on the 
inlet side of two induced-draft fans early in 1942. The 
location of the cyclones and auxiliary fans and the 
arrangement of the bypass manifolds and connection 
ducts nearly duplicate the arrangement for the first two 
inlet-type collectors. 

Externally these collectors appear as shown in Figs. 
2 and 3. Referring to Fig. 2, the photograph shows a 
side view of the induced-draft fan with the driving 
motor in the center foreground and the diverging fan 
discharge duct to the stack at the upper left. At the 
right is seen one of the two cyclones and the corre- 
sponding auxiliary fan which draws the bypass gas 
through the cyclone and discharges to the inlet box of 
the induced-draft fan. At the left is shown one of 
the four wedge casings which connect the air heaters, 
just below the floor, to the top of the fan inlet box. 
The cyclone and auxiliary fan associated with this 
wedge and its companion may be seen in the opposite 
side view, Fig. 3. A general arrangement of the equip- 
ment is shown in Fig. 4. For comparative purposes, 
Fig. 5 indicates the appearance of an induced-draft 
fan as originally installed without a collector. 

Following installation, one of the collectors was tested 
to determine its performance and efficiency. It was 
found to be satisfactory. 

The procedure followed was the same as used in the 
previous tests concerned with the first wedge collector 
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installed on the discharge side of the induced-draft fan, 
and the second which was the first adapted to the inlet 
side of the induced-draft fan. 

Briefly, the determination of efficiency of collection 
was atrived at through: 


1. Weight of dust removed by the cyclones. 

2. Weight of dust lost to stack as determined by 
sampling of the flue gases between the induced- 
draft fan and stack for dust loading; and total 
gas flow to stack. 

Total gas flow was determined as the result of a heat- 

balance test of the steam generator. 

The duct area at the point of sampling was 51.22 sq ft. 
The sampling section was at right angles to the plane of 
the duct and was divided into 30 equal areas. Samples 
were removed from the center of each area. 


Test Apparatus 


1. The flue dust removed by each cyclone was con- 
veyed by gravity through a pipe to a sealed bin. As the 
dust-discharge pipe was under suction, it was neces- 
sary to valve off the bin during removal of dust from the 
bin for weighing. 

2. Two null-differential-type sampling nozzles, 1 
in. and */, in. in diameter, were used for sampling the 
gases. An Askania Minimeter connected differentially 
to the inner and outer static pressure openings of the 
nozzle was used as the regulating guide for the adjust- 
ment of the sampling velocity to the duct velocity. 

The dust drawn off with the sample was removed from 
the gas by first passing the gas into a small cyclone and 
then through a paper filter. The sample gas volume was 
measured by use of a plate orifice. 

3. Gas, steam and water temperatures were meas- 
ured with calibrated thermocouples and potentiometers. 
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Fig. 4—General arrangement of dust collector equipment 





4. Gas flow bypassed from the wedge chambers to 
the cyclones was measured with round-nosed pitot tubes. 


Test Procedure 


1. The load in terms of steam flow was adjusted to 
the desired value two hours previous to each test run, 
and the dust removed from the collectors was cut over 
to the test bins. 

2. Dust-laden samples of flue gas were withdrawn 
from the sampling section for a period of ten minutes at 
each of the thirty sampling points. 

3. All miscellaneous readings were taken at fifteen- 
minute intervals during each test run. 


Test Results 


The results obtained in this test are shown in the 
table. 

It will be noticed that this collector exhibits the 
characteristic of most mechanical collectors: decreasing 
efficiency of collection accompanying decrease of load. 
The cause in the present instance is, however, for the 
most part, due to the increased proportion of the smaller 
particle sizes found in the dust at the lower load. 

However, fall-off in efficiency of the amount indicated 
cannot be considered a serious matter because it is also 
accompanied by the decrease in the dust-loading value 
of the flue gas as shown in Item 13. The aim in the in- 
stallation of any dust-removal equipment for the pur- 
pose outlined in this article is to clear up a possible 
nuisance resulting from discharge of dust to the atmos- 
phere—nuisance being measured in terms of the total 
dust emitted from the stack and to some extent in terms 
of the sizing of the dust. Here this condition is satis- 
fied as noted, although a similar characteristic, as it 
concerns collection efficiency, might not be tolerated in 
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Fig. 5—Original induced-draft 
fan without flue-dust collector 


the case of pulverized-fuel-burning equipment because 
of the nearly constant dust loading of the flue gases, 
irrespective of collector load. 

A comparison of the values recorded for induced-draft 
fan power, Items 21 and 22, shows a credit in favor of the 
test unit including the collector, except at the highest 
load. The latter was the result of a draft condition 
arising from diversion of flue gases in the boiler neces- 
sary for the regulation of steam temperature. 
































TABLE I 
1. Test Hunter 4 1 5 2 

2. Date of Test 5/8/42 | 3/3/42 | 5/7/42 | 3/6/42 
3. Botler Steam Output Lb/ir | 156,900 | 237,900 | 308, 700 | 382,600 
4. Coal Burning Rate  Lb/e 14,400 | 21,600 | 28,400 | 38,000 
$. Coal Burning Rate Lo/eq Pt Grate | 25.8 38.7 51.0 68.2 
6. Dust Collected (Weighed) Lb/ur 29.9 1% 757 2,033 
7 pe Dust (To Stack) Lb/ar 29.2 80 199 676 

By Samplers) 
8. Total Dust to Collector Lb/ur 59.0 254 950} 2,709 





9. Actual Overall Collector Efficiency 
10, Betiaated Ove: a ¢ Guiieome 
arri 


Per Cent $0.7 68.6 ".7 73.1 
Per Cent n.8 75.0 66.2 90.7 





























e. sing 
of Typice ote) 5 ites 23 
ll. Ae dk, yy ~ Sethocter _Seeaoteney Per Cent %.6 75.8 68.7 85.0 
— 
eoens a1 
12. Fige Dust se | ilertee Per Cent 0.4 1.2 3.4 7.3 
Cent of Cosl Burned) 
13. Flue Gases Gr/Cu Ft 0.11 on 0.% 1.92 
™Uhatering Collector 
uu. Hay Fh ne Gases Gr/Cu Ft 0.05 0.10 0.19 0.48 
15. Flue Gas Flow Lb/ur | 203, Lined 268,700 | 357,500 | 472,000 
16. Flue Ges Flow cra | @, 100 94,000 | 116,100 | 164,200 
17. Flue Ges Flew (Totel, 2 Pans) C¥™ | 20,600 21,200 21,800 22,700 
By-Pass Circuit te * seatitory Pans 





18, Pressure Less Through Cyclones 
19. Auxiliery Pen Power (2 Pens) 


Loss Collector 
Inelating Duc pecting? 


In. 8,0 2.2 2.2 2.2 2.9 
Total oP 43.3] 42.5 4.2 wo. 
In. 50 0.7 0.9 1. 1.4 














n. j-Dreft Fan - 7 1% ms 620 
Original oy cmunnetions, 
Collector 
22. Ld 68.8 1596.9 266.8 689.2 


Indueed-Dreft Pan Power 
Present Collector and Top 
Connection to Inlet Boxes 


























23. Sise Distribution of Flue Dust Typical 
at Collecter Inlet 2 
a Or Per Cent 40.0 56.0 4.0 $7.0 30.0 
“e+ ¥ Per Cent 9.8 15.6 48 4-4 25.0 
+ Per Cent $3 4 3 6. 15.0 
-30 + 20 Per Cent 3 6. 9.0 6.8 5.0 
. ir . . . . 7 
-20 o Per Cent ».8 15.3 23.9 17.8 
20+ 10 Per Cent - - - - 5.0 
@ on 
Actual dverell Bffieiensy snd 
Gise Distribution of Inlet — Duarentes 
Gi Ett Per Cent 42.0 78.0 90.7 8.0 97.0 
+ 2 Per Cent 78.5 77.0 88.0 &%.0 b= 
+ Per Cent 7.0 %.0 3 3 0 
«30 + 20 Per Cent “4.1 2.3 “4 8 99.0 
0+ 0 Per Cent 10.0 . 5. 25.0 19.0 
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Disposal of Flue Dust 


Disposal of the flue dust removed from the two cyclone 
separators associated with the collector is by gravity 
discharge through pipes to the hoppers of the two stokers 
from which it is re-fed with the coal to the fuel bed. Two 
weighted check valves placed in series in each pipe line 
afford an air-lock space and thus prevent back-flow of 
air while dust is discharged. 


Introduction of the dust to the furnace is through six 
of the twelve retorts of each of the twin stokers. In this 
process the collector flue dust, together with cinder re- 
moved from the outer, lower-drum hoppers and econo- 
mizer hoppers, is intermixed with the coal as the coal 
feeds from the spreaders to the stoker hoppers. 


The remaining six alternate retorts of each stoker 
receive the cinder from the inner, lower-drum hoppers. 
This cinder is distinctly larger in particle sizing and in 
quantity than the cinder recovered from the outer 
hoppers. 


This arrangement provides an essentially even dis- 
tribution of dust and cinder to all retorts of the two 
stokers and, as well, provides for recovery of a large 
part of the heat represented in the combustible content 
of the dust and cinder. 


At the present time five of the eleven steam generators 
in the plant are provided with collectors. The first, 
installed at the discharge side of a fan, will probably 
continue without change. The second and third, which 
constituted the first attempt at locating a collector at 
the fan inlet, will be remodeled at some future time to 
the design of the fourth and fifth units which are here 
shown. 


The program contemplated called for the installation 
of collectors on two additional steam generators each 
year until all were equipped. For the present, however, 
the program has been halted as the result of the diver- 
sion of materials to war production. 
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The Facts Concerning the 






FUEL OIL SITUATION 


chiefly the Eastern Seaboard and certain Pacific 

Coast regions, has now broadened to include the 
greater part of the country. Not only is it interwoven 
with the rubber shortage, as concerns the use of gasoline, 
but as a source of energy for producing power and for 
heating it has lately become acute. So many factors are 
involved that control of the situation is no easy matter, 
but the Government appears to be approaching it from a 
long-range standpoint and is attempting to handle it in 
such a way as to evoke mini- 
mum hardships, while at the 
same time assuring necessary 
supplies for the armed forces, 
war production and the needs 
of our allies. With our ship- 
yards turning out ships for the 
Maritime Commission at the 
present unprecedented rate, 
and the huge naval program in 
full swing, marine requirements 
for fuel oil are piling up at an 
accelerated rate and these must 
be met. 

So far Russia has been get- 
ting much of her oil from the 
Caucasus and British forces in 
certain localities are being sup- 
plied from Iran and _ Iraq. 
Should the Axis succeed in 
gaining possession of the Cau- 
casian oil fields and England be unable to maintain con- 
trol of the fields in Iran and Iraq, it would then become 
necessary for the United States to assume the task of meet- 
ing the full needs of the Allied Nations. However remote, 
this is a situation that we must be prepared to meet should 
it arise, and present planning must take it into account. 

In normal times about 95 per cent of the total fuel oil 
reaching the Atlantic Seaboard was transported by 
tanker. Because of the transfer of many tankers to 
Britain earlier in the war, the submarine menace along 
the coast, and later, the diversion of many tankers to the 
transportation of gasoline across both the Atlantic and 
the Pacific to the armed forces, the shipping of fuel oil 
by tanker to points along the Atlantic Seaboard prac- 
tically ceased. Additional tankers now under construc- 
tion must be employed for the mentioned purposes with- 
out regard to domestic needs. 

To take their place, over 70,000 tank cars, or about 70 
per cent of the total available, were put into service 
transporting more than 800,000 bbl of oil daily to the 
East Coast. With the assistance of barges and tank 
trucks, this quantity was stepped up to about a million 
barrels daily. The haulage is long and it requires 280 
tank cars to equal the capacity of the average tanker, 
such as was earlier available for coastwise deliveries. 
The new very large tankers now serving the armed forces 
have a capacity equivalent to more than 500 tank cars, 


‘Yai OIL supply problem, which at first concerned 


fuel oil situation. 
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Hardly a day passes without some items 
appearing in the daily press relative to the 
In fact, so much has 
been printed, in more or less fragmentary 
form, that the average individual is some- 
what confused as to the facts that have 
necessitated the issuance of various 
governmental orders concerning this com- 
modity that so closely affects our mode of 
living. The following notes are largely 
based on recent first-hand information 
gained through a conference with various 
individuals in the Office of Petroleum 
Coordinator for War. They are offered 
with the full understanding that conditions 
are likely to change from time to time 
because of certain unpredictable factors. 


but these do not enter into the present comparison. 
However, this has created a threatened shortage in 
certain other sections of the country, particularly the 
North Central States, which were formerly supplied by 
tank cars. Increase in the number of barges is limited 
by the restricted use of metal for propulsion machinery 
and the use of tank trucks involves expenditure of much 
needed rubber. 

Additional tank cars are out of the question because of 
the steel involved, hence the problem devolves upon 
increasing the turn-over of ex- 
isting cars through reduction 
in length of haulage and 
scheduling their use so that 
there will be a minimum of 
cars idle at terminals. 

Although the early proposal 
of Secretary Ickes for a pipe 
line to the East was defeated 
on the score of the material 
and labor involved and the 
time required for completion, 
a shorter line from Longview, 
Texas, to Southern Illinois was 
authorized and is expected to 
be ready in December. This 
24-in. line will have a capacity 
of 300,000 bbl daily. While 
some of this oil will be con- 
sumed in the Middle West, it 
is estimated that 100,000 to 
150,000 bbl daily will be available for rail shipment to 
the East. This will cut down greatly the length of haul- 
age for this portion of the requirements and release a 
considerable number of cars for supplying the other sec- 
tions of the country which have heretofore been de- 
pendent on tank car delivery. 

The Middle West consumes normally only about one- 
half the quantity of fuel oil and distillates burned in the 
Atlantic Seaboard States, and of the latter (with Florida 
excepted) about 85 per cent is utilized north of Washing- 
ton, D.C. 

A large proportion of the railway locomotives in the 
Southwest and Middle West burn oil and such consump- 
tion in the first six months of 1942 increased 28 per cent 
over the corresponding period last year. 


Replenishment of Reserves Vital 


There is no actual shortage of petroleum at the source; 
instead it is a matter of transportation and a shortage of 
reserves in the regions affected, particularly in the East. 
The concern of the Government is to prevent this short- 
age in reserves from developing into an actual deficit with 
its many dire consequences. 

To cope with the situation three measures have been 
adopted, namely: (1) conversion to coal burning wher- 
ever possible; (2) a campaign of fuel conservation; and 
(3) fuel oil rationing. 
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Conversion to Coal 


So far all conversions have been voluntary, although an 
order exists that would make such action mandatory 
were it to be invoked. To date industrial plants in the 
East have converted to the extent of about 25 per cent 
and the average for New England is slightly higher. This 
has been reflected in the greatly increased volume of 
stoker sales within the last few months. It is believed 
that at least 30 per cent of existing domestic and build- 
ing oil-burning installations can be converted readily to 
coal, and perhaps more through greater expenditure on 
the part of the owner, although to date such conversions 
are estimated at only 5 to 6 per cent. However, more 
exact figures should be available as a result of a com- 
plete survey of oil-burning installations which the Gov- 
ernment is planning to undertake shortly with a view to 
ascertaining definitely those that are susceptible to con- 
version. 

The Government has cleared the way for domestic 
conversions by arranging for priorities on materials and 
the manufacture of lugs, shaker bars, grates and ashpit 
doors. The OPM has also made available 11,000 tons of 
materials for industrial stokers. Special emphasis is 
being placed on industrial plant conversions not only 
because of the large quantities of oil involved in indi- 
vidual cases but also because much less material is re- 
quired per gallon of oil burned. Although every effort 
will be made to supply war production plants with neces- 
sary oil, this will not absolve those that can convert from 
doing so. 


Fuel Conservation 


With reference to fuel conservation, it is emphasized 
that this should apply to both oil and coal; also manu- 
factured gas and electricity. Lower room temperatures 
during the heating season are urged and the elimination 
of waste wherever existent; this includes more efficient 
plant operation. It is predicted that by next year it may 
become necessary to conserve an additional 100 million 
barrels of oil, or about 25 per cent of the total consump- 
tion. 

Response to the plea for summer storage of coal among 
utilities and industrial plants was generally satisfactory 
and coal production is at present just about able to keep 
pace with the demand. However, additional conver- 
sions, still greater war production and the winter peak 
will increase the demand, which increase may or may 
not be offset by coal now in storage. Estimates by the 
Office of Solid Fuels Coordinator for War place the 1943 
requirements at 600,000 tons of bituminous coal and 
60,000,000 tons of anthracite as compared with 560,- 
000,000 and 58,000,000 tons, respectively, for 1942. 

The Selective Service Draft and enlistments have 
made some inroads among the younger miners, and 
some degree of absenteeism has been reported. It should 
be remembered further that the miners are at present 
working on the basis of only a 35-hr week. According 
to a report of the National Coal Association, the bitumi- 
nous coal mines, as of September 30, were producing 94.2 
per cent of their total mine capacity. If this working 
week is not increased, it may be necessary to provide addi- 
tional mining facilities in the form of opening up new 
mines or more machinery which will involve the use of 
strategic materials. 
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In fact, believing that the nation’s 


mines under present conditions may not be able to meet 
future coal requirements, Secretary Ickes recently called 
a conference representative of the interests concerned 
with a view toward assuring expanded operations, 
but to date nothing definite has resulted from this con- 
ference aimed at lengthening the miner’s working week. 
These factors, considered in connection with the coal 
transportation burden on the railroads, emphasize the 
importance of coal conservation wherever possible. 

It has been estimated that by conversion and con- 
servation in the residential heating field alone 25 million 
tons of coal, 19 million barrels of oil and 21 billion cubic 
feet of gas could be saved annually. This would release 
for other necessary uses 153 million gross tons of freight 
for 3000 miles and 7700 tank cars. In the industrial 
power plant field, despite the large number of conver- 
sions already made, further large savings are possible 
through further conversions. 


Fuel Oil Rationing 


The ban on fuel oil deliveries for domestic consumption 
in seventeen eastern states which went into effect on 
August 3 was later lifted to permit tanks for household 
heating to be filled up to 275 gal, from September 16 to 
September 30, and in premises other than private dwell- 
ings, tanks could be filled up to 50 per cent of capacity. 

Complete rationing of fuel oil with a coupon system for 
heating purposes and hot water went into effect on 
October 1 in the states of Connecticut, Delaware, 
Florida (east of the Apalachicola River), Georgia, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Maine, 
Maryland, Massachusetts, Michigan, Minnesota, Mis- 
souri, Nebraska, New Hampshire, New Jersey, New 
York, North Carolina, North Dakota, Ohio, Pennsyl- 
vania, Rhode Island, South Carolina, South Dakota, 
Vermont, Virginia, West Virginia, Wisconsin and the 


‘District of Columbia. 


It was decreed that oil for heating would be denied to 
apartment houses, commercial, industrial and institu- 
tional establishments which possess the facilities to con- 
vert their furnaces to coal burning. Furthermore, it was 
announced that in no case, whether it be a private home 
or a manufacturing plant, would any establishment be 
eligible for fuel oil rationing if a new oil burner or equip- 
ment for converting the furnace from other fuels to oil 
had been installed since June 1, 1942. The greatest 
unknown factor is the severity of the weather next 
winter, but in order to take cognizance of climatic condi- 
tions, the OPA has divided the restricted area into four 
zones and these will form a guide to adjustment of fuel 
oil rationing to climate. 

Those burning fuel oil for heating in those states where 
rationing has been applied will have to get along, on the 
average, with about two-thirds of their normal fuel sup- 
ply, unless they convert to coal. 

Use of fuel oil for spraying and dust-proofing coal is 
now prohibited. 


Effect of Gasoline Rationing 


The extension of gasoline rationing to the remaining 
states, in addition to that existing in the East, as urged 
initially by the Baruch Report and later ordered by the 
WPB, was primarily aimed at the conservation of rubber, 
but it will also have a direct bearing on fuel oil supply. 
It is anticipated that such wide rationing may actually 
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result in a surplus of gasoline in certain sections. Tiais 
can be controlled to some extent by refining processes 
which make it possible to turn out more fuel oil and less 
gasoline. More distillate products will also be required 
for the production of synthetic rubber. 

Another possible means of utilizing excess gasoline with 
a corresponding saving in oil is in the enrichment of 
manufactured gas—a commodity that now consumes 
large quantities of oil. To this end experiments have 
been underway for some time and favorable results are 
reported. 


Colloidal Fuel Proposed 


Some will recall the work undertaken in this country 
during the last war in connection with colloidal fuel—a 
mixture of coal and oil—which it was believed might be 
adaptable to marine use. Results at the time did not 
come up to expectations and the experiments were 
dropped, although further research was subsequently 
carried on in England with more promising results. How- 
ever, economic conditions at the time apparently did not 
justify its wide adoption. Lately, however, further in- 
vestigations have been made along this line and are re- 
ported as encouraging.' Despite certain operating 
difficulties which it might entail, particularly as to 
slagging of heating surfaces, it is possible that this may 
offer one source of relief if the situation should become 
more acute. 

In conclusion, it may be observed that the time has 
arrived for everyone concerned to take a realistic view of 
the situation. Those charged with the responsibility at 
Washington appear to know what they are talking about; 
they are doing their best to cooperate with consumers and 
the latter’s best interests warrant a like response. The 
situation is almost certain to change from time to time 
and necessitate modifications in the measures for control, 
but from present indications one would indeed be opti- 
mistic to expect any marked easement in the near future. 
On the contrary, it is likely to be more stringent as the 
war progresses. 





1 At the recent Joint A.I.M.E.-A.S.M.E. Fuels Conference in St. Louis, 
Dr. W. C. Schroeder, of the U. S. Bureau of Mines, presented a paper on 
“Use of Mixtures of Oil and Coal in Boiler Furnaces.”’ 





St. Lawrence Power Shelved 


The recent assertion by President Roosevelt that fur- 
ther efforts to force construction of the St. Lawrence 
Power Project would be held in abeyance for the duration 
of the war will be highly disappointing to the public 
power advocates within the Administration and in 
Congress. Although this particular development has 
long been one of the President’s most ardent desires, he 
has wisely taken cognizance of the present materials and 
labor situation. Furthermore, the power situation now 
appears to be well in hand and St. Lawrence power could 
hardly become a factor for several years. 

This does not mean, however, that the proposal is 
dead. On the contrary, as a post-war construction pro- 
ject it will undoubtedly be pressed with renewed vigor. 
None can foretell what the power situation will be with 
the cessation of hostilities and when that time arrives it 
would be logical to review the proposition, without bias, 
in the light of conditions then existent. 
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Facts and Figures 








Nearly 45 per cent of the dry weight of wood is oxygen. 
® 


Spreader stokers have been employed for boiler ca- 
pacities up to 200,000 Ib of steam per hour. 


In a modern high-pressure, high-temperature steam 
generating unit about 25 per cent of the heat in the fuel 
is absorbed by the superheater. 


The effectiveness of turbulence in a pulverized-coal- 
fired furnace is indicated by the percentage of unburned 
carbon in the ash leaving the furnace. 


Recovery of river anthracite on a commercial scale in 
Pennsylvania dates back to 1890. In the intervening 
years, the output has steadily increased until it now 
amounts to close to a million tons annually. 


The exposure time with one million volts X-ray, such 
as is now being employed for examining welds in large 
boiler drums, is less than one one-hundredth of that 
necessary with the 400,000 volts formerly used for a 
51/,-in. plate with equal focal distance. 


While several 1800-rpm single-shaft turbine-genera- 
tors up to 160,000 kw capacity are in service, units of 
this type now operating at 3600 rpm are 50,000 kw or 
less, although one of 75,000 kw is understood to be on 
order. 


Electric energy produced for public use in August 
1942 broke all previous records by totaling 16,031,777,- 
000 kw-hr, an increase of 11.9 per cent over that of 
August 1941. The figures, released on September 28 by 
the Federal Power Commission, show that for the twelve 
months ending August 31, 1942, the total production was 
14 per cent greater than during the twelve months ending 
August 31, 1941. 


Despite the fact that the application of pulverized 
coal to steam generation, on a commercial scale, dates 
back only about twenty years, some early experimenters 
predicted many of the things that later came to pass. 
From 1870 to 1875, T. R. Crampton carried on extensive 
work in England, involving the burning of some 2000 
tons of coal, and regularly used pulverized coal in a heat- 
ing furnace at the Woolwich gun factory. Here the coal 
was ground in a flour mill to pass through a 30-mesh 
screen. In a paper before the Iron & Steel Institute he 
advocated water-cooled furnace walls and tapping the 
slag when applied to boilers, and related experiments 
with a marine boiler. He further advocated finer grind- 
ing when applied to low volatile coals. 
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Inspection and Mainte- 
nance of Superheaters 


By F. I. EPLEY 
Combustion Engineering Co. 


face for the intended service and by providing 

adequate steam velocities to afford ample cooling of 
the elements, designers are able to take care of normal 
operation. Moreover, superheaters are usually con- 
structed with a margin of safety such as will assure ade- 
quate service over long periods. But it is well nigh im- 
possible, and certainly uneconomical, to design so as to 
meet all conceivable unfavorable conditions that may 
arise. Hence, in times such as the present when steam 
generating units are being called upon for long sustained 
operation at high capacity, often with inferior fuels, it 
behooves operators to note carefully all indications of 
erratic behavior. By so doing and taking corrective 
measures in time, unscheduled or emergency outages 
may be avoided. This applies to the small plant as well 
as to the large high-pressure, high-temperature station. 

Because of the nature of the service which superheat- 
ers are called upon to perform, it is often necessary to 
employ materials that are at present in the “hard-to-get” 
category. This emphasizes the necessity of protecting 
and conserving superheating equipment through close at- 
tention to performance and the maintenance of regular 
and adequate inspection. 

Aside from operation under load, there are periods 
when special attention should be given to protecting the 
superheater elements from overheating. One of these 
is the starting-up period when heat is being given up by 
the products of combustion but steam is not being sup- 
plied to the prime mover. Drains or vent valves in the 
superheated-steam outlet header provide a means for 
maintaining a safe tube temperature at such times. 
With these valves open a sufficient amount of steam is 
permitted to pass through the elements to keep the 
metal temperature within safe limits. While this steam 
is in many cases blown to the atmosphere, in some in- 
stallations its heat is conserved by passing it to a low- 
pressure header supplying steam for process or for heat- 
ing. Obviously, these valves are closed as soon as the 
boiler is cut in on the line. 

In shutting down a boiler, practice varies as to the open- 
ing of the superheater drain valves for a period after the 
normal steam flow has ceased. However, where the fur- 
nace contains a large amount of refractory surface or the 
unit is stoker fired, considerable time may be required 
for the furnace to cool down to a point where the super- 
heater elements will not be susceptible to overheating. 

Also, during banking periods the superheater header 
drain valves should be opened enough to provide pro- 
tective flow of steam through the elements until the tem- 
perature of the gases has been sufficiently reduced. 

Most warpage of superheater elements and numerous 
failures have been traced to a disregard of precautions 
during such periods. 

While it is impracticable and uneconomical (except in 
isolated cases) to provide full safety-valve relieving ca- 
pacity on the superheater outlet header, those that are 


By THE proper proportioning of superheating sur- 
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installed are set a few pounds below that of the lowest 
set boiler-drum safety valve in order to blow and main- 
tain circulation of steam through the stiperheater header 
should there be a sudden and unanticipated drop in steam 
demand that cannot be immediately handled by a re- 
duction in firing rate. 


External Deposits 


Cleanliness of both the external and internal surfaces 
of a superheater is most important. External fouling 
may result from continuous heavy load, long sustained 
peaks or poor coal, or perhaps a combination of these 
factors. While all ash or slag accumulations interfere 
with the heat transfer and thereby affect the superheat, 
the deposits may be so distributed as to cause laning of 
the gas and result in localized overheating of the elements. 
This condition is especially undesirable in high-tempera- 
ture installations where a high-average total-steam tem- 
perature must be maintained. If one side or section of 
the superheater becomes thus partially closed the steam 
temperature from that section is reduced, and in order to 
maintain the required average steam temperature, the 
remaining sections must operate at higher temperatures 
for both steam and metal. Another result is greater 
draft loss through the superheater. Thermocouples on 
the superheater elements and the outlet should reveal 
such a condition in time to take steps that will avoid 
trouble. 

Dust, ash and porous slag deposits can be usually re- 
moved by soot blowers, but where the slag is plastic in 
character hand lancing becomes necessary. For this 
purpose, steam or air is employed, although the latter 
is preferable. 


Internal Deposits 


Internal cleanliness of superheater elements is of prime 
importance. Superheater tubes, like boiler tubes, must 
be clean internally in order to permit the necessary heat 
transfer, avoid overheating and assure long life. Such 
deposits, if extensive, will also increase the pressure drop 
across the superheater. Factors that contribute to de- 
posits on the internal surfaces are overloads, fluctuating 
loads, high water level, foaming and high concentrations 
in the boiler water. Hence it is essential that there be 
correct feedwater treatment and proper control of both 
steam quality and carryover. 

Fortunately, most of these conditions can be checked 
periodically and corrective measures applied without 
taking the boiler out of service. For example, by periodic 
checks on the steam pressure drop across the super- 
heater, at some particular rating, the presence of accumu- 
lations of deposits can be readily detected and the cause 
of excessive carryover investigated. 

If the internal deposits are, soluble, and they usually 
are, it is practicable to backwash the superheater ele- 
ments by admitting water through the superheater 
outlet header when the unit is down. Generally, water at 
a temperature between 120 and 150 F will best serve the 


purpose. 


Inspection 
Superheaters deserve the same careful and periodic 
inspection as do other parts of a steam generating unit, 


and they work under more exacting conditions than most 
(Continued on page 54) 
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Save Material on Piping Designs 






By H. F. BEHRENS 
The Commonwealth & Southern Corp., Jackson, Mich. 


Because of the present critical materials 
situation, it becomes necessary in most 
cases to provide substitutions for those 
ordinarily employed in piping for high- 
pressure high-temperature service. This 
involves much greater weights of steel and 
runs counter to conservation which is now 
all-important. The author offers sugges- 
tions for piping arrangements aimed at 
reducing as much as possible the weight of 
material required. 


EVER before has this country been forced to con- 
serve materials of any kind but now we find that 
almost everything is on the critical list. It is 

common for engineers to be forced to find a substitute for 
some restricted metal or alloy and it is not uncommon to 
be forced to find a substitute for the substitute. In an 
effort to find a metal that can be used for a given job, the 
engineer must forget all about the cost. He must even 
forget about the total weight of the material required. 
The weight of the substitute, like the cost, is usually more 
than the original. With so many of our needs on the 
critical list the engineer must often work against the 
material conservation program rather than work with it. 
That is, he is forced to use low-strength metal with its 
resulting increase in weight in place of a high-strength 
metal or alloy of low total weight. This is because some 
low-grade alloys, such as are used in piping, have been re- 
stricted as piping material. A good example of this is 
carbon-molybdenum pipe used commonly for steam tem- 
peratures around 900 F. It is practically impossible to 
get carbon-moly pipe at present, but without the use of 
the one-half per cent of molybdenum, twice the total 
weight of steel is required. 

Another problem with which the piping designer is 
confronted is the finding of a substitute for seamless steel 
pipe. This can only be solved by increasing the pipe 
wall thickness and using welded pipe. In small pipe 
sizes the increase in wall thickness will often result in an 
increase in the pipe size because the inside diameter has 
been reduced too far. Lap-welded and butt-welded pipe 
is not recommended for services over 750 F, but in spite 
of this, seamless steel pipe like carbon-moly pipe can be 
purchased only on a very high priority rating. 

This waste of steel through improper use is not only 
true of piping, but is true in countless cases from hair- 
pins up. In the case of piping, the engineer can and 
should so design his work to do the job with the smallest 
amount of metal possible. He should now look at his 
problem with the thought of saving metal first and dollars 
second. In the accompanying tabulation the writer 
shows how piping designs can be improved, the weight 
greatly reduced and the cost lowered. The comparison 
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is between various methods of making a 90-deg branch or 
tee connection and between various ways of making a 90- 
deg turn or elbow connection. 

In the tee or branch connections welding is regarded as 
superior to flanges and in changing the direction of a pipe 
run bends are superior, with the welding fitting second. 
The elimination of flanges and gaskets will give a leak- 
proof joint that will withstand a higher hydrostatic pres- 
sure without failure. Welded piping will also take 
changes in temperature and sudden shock without leak- 
ing. In addition to this, the elimination of the’ flanges 
will improve the piping layout and provide more space 
for insulation. It will be noted that the cost of the insu- 
lation is also greatly reduced as a result of the streamline 
bending or welding. The reduced cost of the supports 
has not been taken into account because this will vary 
with different types of work. 

Six-inch pipe size has been selected for the comparison 
because it is about the average size for most installations 
of power and industrial piping. The saving in material 
is much greater as the pipe size increases. Let us com- 
pare the weights of a 12-in. 900-lb pressure flanged-tee 
section against a welded 90-deg branch of the same di- 
mensions as shown in the tabulation. 


12-In. Series 90 Flanged-Tee Section 
5 ft 0 in.—0.843-in. wall pipe = 540 1b 


Series 90 flan tee = 1742 Ib 
3 Van Stone flanges = 1113 lb 
60—1*/s-in. studs (2 nuts) = 382 1b 

Total = 3777 lb 


12-In. Reinforced Welded Branch Section 


9 ft 0 in.—0.843-in. wall pipe = 972 lb 
12-in. X 12-in. welding saddle = 125 lb 


Total = 1097 Ib 


This shows a saving of 2680 lb of steel in one branch con- 
nection over a tee. 

It will be noted that in all of the comparisons for 750 F 
service, Van Stone flanges have been used in place of 
other types of flanges that are available. Van Stone 
and weldneck flanges are preferred over slip-on or screwed 
flanges because screwed flanges should be used only on 
low-pressure low-temperature work and the slip-on 
flanges are limited to 300 lb pressure by the A.S.M.E. 
Boiler Code and the A.S.A. Piping Code. Weldneck 
flanges cost more than Van Stone due to the butt weld 
required and the total weight is about the same. The 
weight of the material for the Van Stone lap is included 
in the weight of pipe but the cost of the extra pipe is in 
the cost of the Van Stone flange and lap. 

The prices used on pipe, flanges, fittings and welding 
are the pipe fabricator’s net schedule, and the insulation 
prices are those prevailing in the Detroit area. The 
cost of field work such as insulation and field welding 
will vary with the rate paid in the various localities. 
The weights given are catalog weights and are fairly 
accurate. It is assumed that the sections chosen for the 
comparison are part of a system and not a piece to be 
welded into place after fabrication. 
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L Citta 6’-0* ¥-0"-- 
we. Weight, Weight, wae wes bats 
L Cost Lb Cost Lb Cost L L t L 
as fe 750 Au og: es 
pe—standard L. W. $7 .56 171 $6.30 142 $6.81 147 .99 90 $3.78 86 .54 
Flanges—V. S. oan a ¢ —- ahs 36.72 57 - owe ne ais 24.48 38 
Fittings és 17.01 29 39.56 110 «a am 9.60 22 28.38 100 
Stud bolts di a oe eee 5.43 25 wie “es nae 3.62 17 
Welding 18.27 30.45 : Sel 3 al oad 20.30 a. & 
Bolting labor oe head 2.64 ee wae Tas 1.76 Ras 
Bending labor acs ‘ ae 23.61 buts sates ada 
Gaskets we sete 0.54 wins io ae 0.36 owe 
Insulation 24.56 24.56 35.74 16.05 at 16. 16 27.03 aa 
Total 50.39 171 78.32 171 127.44 339 43.65 90 49.84 108 90.17 245 
300 Lb, 75@ F Service 
Pipe—standard L. W. $7.56 171 $6.30 142 $6.81 138 $3.99 90 $3.78 86 $4.46 90 
Flanges—V. S. *% pee canes a 42.66 117 aes wee ae pe 28.44 78 
Fittings a 17.01 29 51.52 182 “al ou 9.60 22 36.96 139 
Stud bolts ii cate é o> 9.12 40 éee Rue ap -o 6.08 27 
Welding 18.27 30.45 waa ae vee aes 20.30 ion “y a 
Bolting labor a eas 3.96 his aed a wat 2.64 
Bending labor ic mre 23.61 eat — me a 
Gaskets wes waa 0.78 ess eee bay eee 0.52 
Insulation 24.56 sae 24.56 38.74 ae 16.05 eat 16.16 die 29.61 a 
Total 50.39 171 78.32 171 153.59 477 43.65 90 49.84 108 108.71 334 
400 Lb, 750 F Service 
Pipe—standard seamless $8.76 171 $7.30 142 .33 138 $4.62 90 $4.38 86 $4.22 95 
Flanges—V. S. bes see aus wae 51.81 126 Ss éeae axe wk 34.54 84 
Fittings 17.01 29 76.16 210 el 9.60 22 53.76 170 
Stud bolts Sas aed ous 12.00 50 wae my ae 8.00 33 
Welding 36.53 17 30.45 a > ~ ced 20.30 ehe Sa nied 
Bolting labor - were wows 5.40 wes ans a wail 3.60 
Bending labor Sint wae aie: 23.61 us On ive aes 
G ets Keer eee eee0 0.78 ed wen eo “aes 0.52 
Insulation 24.56 eee 24.56 Jes 39.63 16.05 «ws 16.16 ewe 30.76 
Total 69.85 188 79.32 171 192.11 524 44.28 90 50.44 108 135.40 382 
600 Lb, 750 F Service 
Pipe—E. H. seamless $14.38 257 $11.99 214 $9.99 200 $7.59 136 $7.19 129 $6.66 133 
Flanges-—V. S. — wee wa “aa 77.40 234 ods ese oon me 51.60 156 
Fittings ee 21.26 43 101.92 332 wee 12.00 33 68.32 216 
Stud bolts aes a elas eee 18.15 72 aes seated -— 12.10 48 
Welding 53.91 17 40.26 eal wae ot wea 26.84 “4 4 
Bolting labor = eee se aves 7.02 wenn dna “we 4.68 
Bending labor baal aaa 23.61 38 wal aes 
Gaskets — suse 0.90 aetd ae oni 0.60 
Insulation 24.56 24.56 45.98 16.05 bade 16.16 35.70 
Total 92.85 274 98.07 257 261.36 838 47.25 136 62.19 162 179.66 553 
900 Lb, 750 F Service 
Pipe—seamless—0. 562” thk. $18.26 327 $15.22 273 $12.17 246 $9.64 173 $9.13 164 $8.12 170 
Flanges—V. S. eins pane ‘pez _ 142.14 315 wee oan aes ons 94.96 210 
Fittings ous “ 58.25 61 187 .55 452 28.98 43 121.00 293 
Stud bolts a fast a enc 26.79 144 —_ ees 17 .86 96 
Welding 80.04 17 60.03 ‘g3 eRe 40.02 ay ide 
Bolting labor aa the acti naan "8.91 > aed 5.94 
Bending labor oe oéi 23.61 ek — 
Gaskets ‘mas sat ice ein 1.29 =a we 0.86 
Insulation 24.56 —_ 24.56 a 50.32 16.05 16.16 b's 38.88 
Total 122 86 344 158.06 334 429.17 1157 49.30 173 94.29 207 287 .62 769 
125 Lb, 450 F ~ 5? 
Pipe—standard L. W 6a “er $5.88 133 vei wed $3.92 78 
Flanges—standard C. ‘I. Serd. éus ese 4.53 57 ous aval 3.02 38 
Fittings eex owe 10.31 110 “ee bed 7.09 100 
Stud bolte wie wee 2.04 18 ae inne 1.36 12 
Making on & R. F. flanges den ate 13.38 see eae rte 8.92 re 
Bolting labor wuts wes 2.64 pe ‘aa ane 1.76 eas 
Gaskets eee ou 0.54 éve obs daa eee 0.36 ose 
Insulatioa ones eae bod 28.01 ees se ous ide ae 22.93 wad 
Total 67.33 318 49.36 228 
250 Lb, 450 F Service 
Pipe—standard L.. W. ay A whi var $5.88 130 <a4 eee oT $3.85 78 
Flanges—B. H. C. I. Serd. an Pasian éea 7.32 117 oes “# ol 4.88 78 
Fittings an t Weer eee 15.53 182 oa ae ea 10.67 139 
Stud bolts — ouet le ob 3.33 31 oes Bee ol 2.22 20 
Making on & R. F, flanges ete Lame ee 13.38 ete oat Bed ot 8.92 ees 
Bolting labor ae Fy Ay es 3.96 pe oan Sod oa 2.64 Sea 
Gaskets ee « > mane wer 0.78 ean oa oll ot 0.52 ead 
Insulation see sbee one 30.41 oes ow od we oe 25.14 ewe 
Total 80.59 460 e 58.84 315 
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Some Ways to Avoid 


HIGH STOKER 
MAINTENANCE 


high maintenance is the burning of stoker metal. 
Others, such as wear, appear from time to time, but 
this is not usually abnormal in the well-designed stoker. 
The burning or overheating of stoker metal continues 
until the specific cause or causes have been found and 
eliminated. During the present emergency the difficulty 
of securing replacement parts is sufficient incentive for 
operators to eliminate all causes which have been shown 
to contribute to stoker metal burning. 

In this paper only two problems associated with the 
burning of stoker metal will be considered, namely, 
maintenance of an adequate flow of air to remove the 
heat from the part as fast as it is delivered and mainte- 
nance of a porous insulating layer on the fire side to keep 
the flow of heat to the stoker parts down to a value which 
can be picked up by the combustion air. It is apparent 
that the insulating layer must be porous so that it does 
not retard the flow of cooling air sufficiently to permit 
the temperature of the stoker parts to rise to the burning 
point. 

Most types of stokers move the fuel progressively from 
the point at which it enters the furnace as green fuel to 
that at which the residue is discharged. In chain- 
grate or traveling-grate stokers the progressive motion 
of the fuel is essentially in one plane without vertical 
agitation. In the underfeed type, both single- and 
multiple-retort, the progressive motion is complicated by 
upward and sidewise motions necessarily superimposed 
on the principal longitudinal motion. 


DD igh main the greatest single item associated with 


Chain-Grate Stokers 


These stokers are ideally suited to the burning of high- 
ash free-burning coals. When a coking coal is used the 
fact that the fuel is moved essentially in one plane makes 
it impossible to offset mechanically any tendency to mat 
over. Such matting will reduce or cut off the air supply 
through the matted area and allow the stoker metal to 
heat, perhaps excessively; and will also allow partly 
burned fuel to be discharged into the ashpit. Where 
low-ash coals are burned the protection to the stoker 
metal at the rear may be insufficient and, if such parts as 
the rear shaft are not hollow and water-cooled, over- 
heating and warping may result. 

In the natural-draft type the resistance of the fuel bed 
must be kept within the limitations imposed by the draft 
source through selection of the proper size analysis of the 
fuel. Obviously, the forced-draft type will permit the use 
of a size analysis considerably higher in fines. Any con- 
dition of high furnace draft imposed by the resistance of 
the fuel bed will result in increased setting leakage and 
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In the following excerpts from a paper 
before the Joint A.S.M.E.-A.I.M.E. Fuels 
Meeting at St. Louis, Sept. 30-Oct. 1, the 
author deals specifically with the pre- 
vention of metal burning by maintaining 
an adequate flow of air to remove the 
heat as fast as it is delivered and by main- 
taining a porous insulating layer on the 
fire side of the stoker. Numerous cases 
are cited from practice of troubles en- 
countered and the remedial measures 
adopted and reference is made to the 
opinions expressed by other discussers of 
this subject. 


By A. R. MUMFORD 
Combustion Engineering Company, Inc. 


stack losses. In any consideration of fuel sizing the 
effect of segregation cannot be overlooked. Fuel, which 
in the course of handling becomes segregated with re- 
spect to size as it reaches the stoker grates, produces a 
fuel bed of uniform depth but widely varying resistance. 
The areas on which the coarser fuel is segregated will re- 
ceive more than their proportion of the air supply, burn 
through and expose that area to excessive radiant heat 
while still in the hotter zone of the furnace. Correspond- 
ingly, those areas composed of finer coal and offering 
relatively high resistance to the flow of air will receive less 
of the air supply and be only incompletely burned by the 
time the ashpit is reached. The writer has seen chain- 
grate surfaces which had acquired a permanent wave, 
attributed by the operators to segregation of fuel sizes 
because of the system used for delivering the fuel to the 
stoker hoppers. 

There is general agreement that the addition of mois- 
ture in some cases, to the extent of about 10 per cent by 
weight, improves the burning quality of the fuel. The 
moisture may be added in the form of water if 24 hr or 
more are available while the coal is in storage, or in the 
form of moist exhaust steam introduced into the stoker 
hopper if insufficient storage time is available. 

The tendency of ash to form side-wall clinker, which 
may grow and form a dam, clearing the fuel from a por- 
tion of the grate surface as the grate travels to the rear, 
should be watched for and guarded against by providing 
means and access for its removal. Of course, if the owner 
is in a position to secure the necessary priorities, design 
changes can be made; but for the plant which finds such 
procedures difficult or impossible, watchfulness and a 
slice bar will prevent the stoker metal from being over- 
heated and burned. 

Some cases of metal burning have been traced to the 
practice of shutting off the air supply and stopping the 
stoker when the demand for steam decreases. Such a 
practice stops the cooling of the stoker metal by the air 
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and permits overheating and burning. When the neces- 
sity for some air flow is kept in mind, minimum rates of 
combustion can be set at about 15 Ib per sq ft per hr, 
below which the stoker should be stopped and burned 
down. The exact practice must be determined by the 
nature of the plant load and equipment but it is em- 
phasized that the air should not be shut off completely 
when the load is decreasing. 

The introduction of air over the fire has long received 
attention and often been discussed. Its purpose is to 
provide oxygen for the combustion of the unburned 
gases rising from the fuel bed and to mix the two. 

Experience indicates that all air should pass through 
the fuel bed in order to insure as nearly as possible the 
complete burning out of the combustible matter in the 
fuel, and the excess oxygen in the leaner portions of the 
gas should be made available to the richer portions by 
mixing arches. This can be done at one broad point of 
the rating curve but at other lower points the mixing ac- 
tion of the arches becomes less effective because of lower 
velocities, and can economically be supplemented by 
overfire air jets. Small jets of steam can be used to study 
the effectiveness of each available location for air jets, 
these jets to be replaced by air after the best location is 
determined. Higher pressures than are available from 
stoker windboxes are required to form jets capable of 
penetrating the gas stream. 


Traveling-Grate Stokers 


The traveling-grate stoker differs in structural design 
from the chain-grate stokers but functionally it is the 
same. The area of grate surface open to the passage of 
air is small and at high combustion rates the air actually 
jets through the fuel bed. As a practical matter the 
burning of steam sizes of anthracite on stokers is limited 
to the traveling-grate type, but this type of stoker is not 
limited to anthracite. Most of the causes for high 
maintenance applicable to the chain-grate stokers are 
also applicable to the traveling-grate stoker. 

The writer made an extensive investigation of com- 
bustion of anthracite on this type of stoker in 1923, a 
report of which was published in the March 1924 issue of 
Mechanical Engineering. On these tests the ineffective- 
ness of overfire air introduced under stoker windbox 
pressure was demonstrated as was the effectiveness of the 
mixing action of steam jets under 150 psi. Although the 
small plant may be unable to secure the necessary priori- 
ties for refractory or water-cooled arches some gains may 
be made by experimentally located air or steam jets to 
simulate mixing arches or to increase the effectiveness of 
existing arches. 

Unpublished results of a series of investigations of the 
influence of size analysis on efficiency and capacity 
clearly demonstrated that the maximum capacity obtain- 
able from a given piece of equipment decreased almost in 
proportion to the undersize content of the fuel. The 
efficiency obtainable at maximum capacity decreased 
with increase in undersize content of the fuel somewhat 
in proportion to the carryover of cinders which increased 
with the amount of undersize. This information is here 
introduced so that those who may be compelled to change 
to anthracite or similar non-coking coals, having in- 
creased percentage of undersize, will be made aware 
that the same capacity and efficiency cannot be ob- 
tained as was obtained with the coarser fuel. 
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With low-volatile fuels, such as anthracite, ignition is 
dependent upon the rate at which heat is received by the 
surface of the fuel as it enters the furnace. This was dis- 
cussed by Walter H. Wood in an article entitled ‘Grate 
Temperatures, a Measure of Ignition Penetration” ap- 
pearing in ComBustTion for February 1942. The late 
Percy Nicholls, of the U.S. Bureau of Mines, was en- 
gaged in an extensive study of the effect of fuel sizing and 
air flow on the rate of temperature penetration of a fuel 
bed at the time of his death. Experience determined 
that anthracite must be allowed an appreciably long 
time for ignition penetration before rapid combustion can 
be forced. In furnaces without mixing arches this re- 
quires an initial quiescent area with the bed becoming 
more active as it approaches the ashpit. In furnaces 
with mixing arches or with only one effective rear arch it 
is customary to force rapid combustion in the zone just 
in front of the nose of the rear arch. This forcing can be 
enough to blow solid incandescent particles forward to 
aid in the initial ignition of the green fuel. This is 
possible without serious danger of exposing the rear sec- 
tion of the grate to overheating because of the shielding 
action of the rear mixing arch. This shielding action 
cannot be simulated by air jets. 


Heat From Siftings May Injure Windboxes 


Some siftings are unavoidable and if they are allowed 
to accumulate because of carelessness or oversight they 
may ignite and burn in the air chambers. The heat 
generated has been sufficient in some cases to distort the 
windboxes, destroy control of the air or actually burn the 
metal. It has been found by the New York Steam 
Corporation that an inch of grout on the bottom of the 
air chambers will reduce the damage materially. 

Where screenings are burned or culm banks serve as a 
source of fuel, the rate of ignition may be slowed down to 
the point that at low or banked ratings in cool furnaces 
ignition is difficult to maintain. In such cases the rate 
at which air must be supplied to the front section to 
secure the maximum rate of heat penetration for a given 
grate speed must be determined in the field and adhered 
to thereafter. Mr. Nicholls’ data, when published, will 
serve as an excellent guide in such cases. Rapid com- 
bustion should not be attempted until that point in the 
travel of the grate is reached at which nearly the whole 
depth of the bed has reached ignition temperature. 

The mixing arches over traveling-grate stokers are 
designed to bring the rich and lean strata of gases into 
intimate contact and thus to improve the uniformity of 
the gas mixture. In accomplishing this result combus- 
tion is intensified, average excess air is decreased and 
furnace temperatures are raised. The higher furnace 
temperatures increase the rate of ignition which is dis- 
tinctly advantageous with fuels of the character of an- 
thracite, but such higher temperatures also tend to cause 
those ash particles which settle out in the eddies above 
the arches to sinter or fuse into so-called clinkers. If 
these lumps of ash are allowed to accumulate to a size too 
big to pass under the rear mixing arch or too big to pass 
between the end of the stoker and the rear wall, it is ob- 
vious that something will have to give when the lump 
reaches the restriction. If shear pins have been replaced 
by heavier ones than the design calls for, as has happened, 
the pins will not shear but the grate bars may be bent or 
broken and result in a fairly serious outage. Obviously, 
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if a fuel is tried which exhibits the tendency to form such 
clinker, the clinker should not be allowed to grow to a 
dangerous size. Such accumulations can be removed 
with bars or blown off the refractory through properly 
located access doors before they reach a dangerous size. 


Multiple-Retort Stoker 


In their paper ‘“Ten Years of Stoker Development at 
Hudson Avenue” (A.S.M.E. Transactions, Feb. 1935) 
J. M. Driscoll and W. H. Sperr described in detail an ex- 
tensive series of mechanical changes made in multiple- 
retort underfeed stokers in their attempts to overcome 
certain fuel bed difficulties. They found that increasing 
the air entry area into the upper section of the stoker 
seemed to have no appreciable beneficial effect on the 
obtaining of high ratings. 
along its entire length to shallow the retort and obtain 
greater agitation and looseness of the fuel bed failed to 
eliminate clinker on the tuyére row at the upper end. 
In order to get still more upward motion of coal out of the 
retorts at the upper end, the upper secondary rams were 
made to move upward toward the tuyéres as well as down 
the retort and lift coal on its top surface into the fuel bed. 
They found that this change eliminated clinker imme- 
diately above the special upper secondary ram but in 
the section of fuel bed immediately following, tuyére 
clinker was experienced. Quoting from their paper, 

‘The final change made was to install telescoping rams, which 
combined the effective motion down the retort of the straight- 
line design, and a uniform upward motion of green fuel toward 
the tuyéres. On test this design was capable of maintaining a 
uniform fuel bed over its entire length at coal-burning rates up 
to approximately 53 Ib per sq ft per hr for 24-hr periods. At 
this burning rate, however, the fuel bed tended to become sensi- 
tive and was likely to blow off in any section. 

“It is known that this capacity limitation does not apply to 
extremely short stokers probably because of the better oppor- 
tunity for operating supervision and the quicker response of the 
fuel bed to control measures. The exact length at which this 
capacity limitation becomes effective is not known from experi- 
ence at Hudson Avenue; it is probably considerably shorter 


than the approximately 13-ft long underfeed section of the 
original unit.”’ 


These quotations from Driscoll and Sperr’s paper have 
been made to emphasize that what are undoubtedly 
logical mechanical changes did not compensate for the 
less desirable fuel properties as the rating was forced 
higher and higher. 

In one underfeed-stoker-fired plant the grate bars on 
the overfeed section burned out in comparatively short 
periods, and the furnace smoked during the periods in 
which the load changed. After careful study and examina- 
tion the production of smoke was attributed to three 
factors: First, the automatic control responded too 
quickly for the fires, either reducing the air flow faster 
than the stoker speed was reduced on decreasing load or 
increasing the stoker speed faster than the air supply on 
increasing load. Either condition resulted in a decrease 
in excess air and smoke on load changes. Obviously, the 
vendor of the automatic control should be completely 
informed as to the characteristics of all auxiliaries on the 
apparatus to be controlled. Second, the stoker cam ad- 
justments had been allowed to wear to the point at which 
they no longer held the proper index and the fuel bed 
would change causing increased combustion rates on 
active parts and clinker on inactive parts. Lubrication 
had been rare or entirely absent. Third, the operators, 
who had been accustomed to another stoker, tried to hold 
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Raising the retort bottom. 





the fuel bed conditions the same as on the other stoker, 
resulting in fires that were too heavy for proper operation. 

The burning of grate bars on the overfeed section could 
be observed from the windbox through which these bars 
could be seen to glow dull red. The fuel used in this in- 
stance contained 5 to 6 per cent ash. With such a fuel it 
should be obvious that one of the factors upon which 
dependence is placed for the protection of stoker iron is 
somewhat low and to offset this lessened protection 
greater attention to the proper distribution of cooling air 
is required. 

If clinker or uneven fuel bed thickness is allowed to 
affect adversely the air distribution, stoker metal will 
burn. In this instance the operators thickened the fuel 
bed at the clinker pit by not grinding it down uniformly 
or regularly. The pit accumulation reacted physically 
on the remainder of the fuel bed, prevented effective 
operation of the mechanical parts and increased the rate 
of clinker formation on the overfeed section. The opera- 
tors also had the habit of closing all dampers to the over- 
feed section during periods of light load. Occasional 
failure of the automatic control on the stack damper 
caused it to shut and subject the fuel bed and stoker toa 
“soaking” heat. It was also discovered that each set of 
operators had different ideas about the length of pusher 
travel and operated the stokers accordingly. Mainte- 
nance decreased to normal and combustion efficiency im- 
proved when the obvious corrections were made. 

A. S. Griswold and H. E. Macomber, in their paper on 
“The Distribution of Air to Underfeed Stokers,’’ (A.S. 
M.E. Transactions, January 1936), say: 


‘The limit of dependable coal-burning capacity, either with or 
without an air-control system, is determined by the ability to 
keep the fuel bed in a workable condition. With the high air 
velocities occurring when operating at high combustion rates, 
there is a tendency to lift small particles of coke from the fuel bed 
and deposit them in drifts in other parts of the fire. This action, 
if permitted to become sufficiently aggravated, eventually causes 
whole sections of the fuel bed to become thin, while heavy 
drifts, through which no air will pass, make their appearance in 
other sections. The effect is cumulative, and it is soon necessary 
to reduce load until the fuel bed can be worked into proper shape 
and condition. Without an air-control system, the fuel-burning 
rate must be kept sufficiently low to prevent this drifting from 
becoming serious. 

“The most important item of expense in the operation of a 
boiler plant after fuel and operating labor is stoker mainte- 
nance. Often more can be saved by efforts directed toward mini- 
mizing it than in attaining higher combustion efficiency. It is 
an expense subject to many variables for a particular installation. 
Among these are the coal-burning rates, the accumulated total 
of hours in service, the temperature of the air supply, the grade 
of coal as well as the skill and attention of the operator. Some 
of these factors are obviously determined by plant design and 
others are to an extent controllable in operation.” 


In another case side-wall tuyéres burned. The condi- 
tions at this plant indicated the advisability of knowing 
at least the ash content of the fuel being fed to the fires. 
It was noted that the coal-handling equipment caused a 
segregation of sizes so that the coarser fuel was fed at the 
sides of the stoker and the side-wall tuyéres deteriorated 
rapidly. Other difficulties were the low ash content of 
the fuel and operation of a fairly high-capacity stoker at 
ratings little higher than a banked condition for long 
periods. 

It was ascertained that the segregation of the larger 
fuel sizes at the sides of the furnace permitted higher 
rates of combustion to exist in those areas, and the jet 
discharge or molten fly ash which gradually built up, 
shut off air through the top portion of the tuyéres and 
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transmitted heat at high temperature by conduction to 
the bars. Incidentally, the side-wall tuyéres used at the 
time were supplied by a local foundry and were made 
larger than those of the stoker manufacturer. The top 
locking tuyéres, as observed from underneath the stoker, 
were heated to pale yellow. When advised to procure a 
coal of higher ash content, the operators finally told the 
service engineers that such a coal was on the fire; but it 
was noted that actually the grates were not dumped as 
often as previously although the load was twice as great. 

At very low ratings it was noted that the side-wall 
tuyéres were red hot and that opening the dampers under 
these tuyéres made no improvement. Apparently the 
stoker, purchased for a maximum capacity which was not 
approached in regular plant operation, was too large for 
the low loads existing for fairly long periods. The mini- 
mum stoker speed was too slow for the rate of ignition 
along the front wall with this low-ash coal, allowing the 
fire to burn under the throat castings. A lower grade 
higher-ash coal would necessitate faster operation of the 
stoker at low ratings. When the stoker was stopped for 
long periods, as was sometimes required, the fire burned 
back into the hopper. 

It was discovered in another instance that the power 
supply to the forced-draft fan motor had been connected 
so that the fan actually drew air down from the fire 
through the stoker. Of course, the duration of this 
difficulty was short but such things do happen. 

The effect of heavy loads and hot furnaces was dis- 
cussed by J. E. Tobey in a paper on ‘“‘Underfeed Stokers 
and Coal Selection” (A.S.M.E. Transactions, 1938). His 
description of what happens with an unsatisfactory fuel 
is well worth recalling; he said in part: 


“Unsatisfactory coals almost always manifested the same un- 
mistakable signs of distress: (a) caked and dense upper fuel-bed 
section, which is practically non-porous and of dull appearance; 
(b) lower section of fuel bed too porous and containing holes, with 
large clinkers above tuyére rows, fuel in the form of large blocks 
of coke, great excess of air, high gas velocities, and white-hot 
appearance; and (c) tube and wall slag deposited by high veloc- 
ity jets issuing from the fuel bed, molten slag running down the 
bridge wall and freezing on dump plates, and slag formations at 
bottom of side and front walls which disturb adjacent portions 
of the fuel bed and cause hot spots, clinker trouble, and back 
smoking through the stoker hopper . In extreme cases 
secondary combustion occurs in the upper furnace and first 
pass of the boiler which is caused by delayed mixing of the gases 
on account of poor air distribution.”’ 


In his closure Mr. Tobey stated that in instances where 
so-called non-coking coals of lower ash-softening tempera- 
tures cause matting or surface hardening of the fuel bed, 
observations indicate that the cause very likely is due to 
the softening of the ash which results in a plate-like 
clinker, or a cementation action between molten ash and 
the coke particles either of which would cause the fuel 
bed to become impervious to air flow. The end result 
of this condition, he pointed out, bears a similarity to 
that of coking coals having a high ash-softening tempera- 
ture, a high tar yield and a long plasticity range, in that 
both types of coals cause restricted air flow through the 
fuel bed and result in non-uniform burning over the 
grate area, hot spots and objectionable clinker trouble. 
In other words, the crux of these troubles is fuel bed 
porosity. 

A. W. Thorson, in a discussion of Mr. Tobey’s paper 
(A.S.M.E. Transactions, 1938, p. 368), said: 
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“At ... a station, burning a strongly caking coal on stokers 
with adequate agitation, segregation occurs in certain bunkers 
because of limitations imposed by the coal-handling machinery. 
It was difficult, even with zoned-air control, to keep as uniform a 
fuel bed as desired. Although this in itself is not a serious oper- 
ating difficulty, it was observed that stoker iron loss was con- 
centrated at the sections receiving the coarser coal. As an ex- 
periment the crusher was adjusted to reduce the coal size from 
11/. X O in. to */, X 0 in., with the result that the fuel beds ap- 
pear uniform and stoker iron loss is slightly reduced.” 


Single-Retort Underfeed Stoker 


The single-retort underfeed stoker may be considered 
as one unit of a multiple-retort stoker. Certain differ- 
ences are obvious but the principal one is that moving 
grates take the place of tuyéres at the side of the retort 
and longitudinal motion of the fuel is translated to lateral 
motion with the ash discharge at the sides rather than at 
the end. Because of this change in direction of flow, em- 
phasis is placed on the proper motion of the parts to pro- 
vide correct air distribution and progressive feeding and 
burning. In addition to the motion of the grate bars for 
uniform lateral distribution, the pusher blocks in the 
retort must be adjusted for proper longitudinal distribu- 
tion. The required motion of the parts varies with the 
sizing of the coal and the setting for a fuel high in under- 
size will differ materially from that for a coarse fuel. 

In any mechanism, on the surface of which rests a 
granular solid material, operating with relative motion 
between the parts, some sifting of the finer material be- 
tween the parts will take place particularly where air 
spaces are also provided. The small windbox of a 
single-retort stoker is not designed for storage of fines 
and when it is realized that one plant failed to remove 
siftings over a six-month period, it can be readily under- 
stood that uniform air distribution could not have 
existed even though it may be surprising that the siftings 
were so few that the stoker could still operate. At this 
same plant the fuel was a medium low-ash coal and the 
importance of air distribution for cooling stoker iron was 
relatively greater than it would have been with a moder- 
ately high ash coal. Here, also, the operator so far forgot 
himself as to neglect to raise the dump plates after the 
ash had been dumped. The stream of partly burned 
fuel which tried to complete its combustion in the ashpit 
was successful in burning stoker iron. 

At another plant the automatic control had been set 
to maintain a balanced draft in the furnace when a 
definitely negative pressure of about 0.15 in. was desired. 
The fine coal became plastic at the surface and matted 
and grate bars burned through. When the furnace draft 
was set for the proper value and the automatic control 
adjusted to maintain it, the high maintenance became 
reasonable maintenance. 

In another case it was found that attempts were being 
made to burn a coal containing about 2 per cent ash 
whereas the specified coal was one containing about 7 per 
cent ash. Grates burned because of the absence of any 
protective layer of ash between the metal and the hot 
coal. The cooling power of the air alone was insufficient 
for protection. Satisfactory conditions were restored by 
a higher ash content obtained by blending with fuel from 
a different source. 

Where the fuel ash is medium low, distribution of coal 
and air must be good to compensate for the lesser 
quantity of non-combustible available for protection 
of the grates. In stokers of the underfeed and moving- 
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grate type fresh fuel is not introduced on top of a layer 
of partly or completely burned fuel, as is the case with 
hand firing, but moves progressively from the point of 
entry to the ashpit so that the only available protection 
is obtained from the ash in the fuel actually undergoing 
combustion. 


The Spreader Stoker 


This simple mechanical device for firing solid fuel is 
enjoying deserved popularity and active demand. If 
the dearth of available information on troubles is an 
acceptable indication of satisfactory performance, then 
this stoker, now in sufficiently widespread use to be 
representative, is successfully meeting the demands im- 
posed onit. In fact, one of the few difficulties found with 
this type of stoker is inherent in its ability to meet the 
demand. Apparently it is so easy to raise the firing rate 
that there has been found, in some installations, a 
tendency to raise the firing rate above the capacity of 
the utilizing equipment to remove the products of com- 
bustion. When this is done the furnace pressure becomes 
positive and the hot gases will escape from the furnace 
through any available openings. One of these openings 
is that through which the fuel is introduced and in which 
the spreader mechanism operates. Hot gases burn the 
metal of the spreader mechanism under bad conditions 
or warp it badly under milder conditions of positive 
pressures in the furnace. 

The danger of discharging hot gases through the 
stoker mechanism can be avoided by automatic control 
of fuel feed, air supply and furnace draft. In one case 
repeated instances of trouble arose from the attempt to 


control these elements by hand. The reason for the 
difficulty of operating by hand control is the low resis- 
tance of thin fuel bed on the grates and the rapid re- 
sponse of the mechanism to a change in adjustment. 
Some manufacturers prefer not to sell these stokers 
unless automatic control is provided. 

Where spreader type stokers are installed in plants 
accustomed to hand firing it is sometimes difficult to 
secure a change in fuel sizing from the large sizes desirable 
for hand firing to the commercial */,-in. nut and slack 
which is more desirable for the spreader. The feeder 
mechanism of spreader stokers is designed for the 
smaller sizes and although it will handle occasional 
lumps of 2 to 3-in.*size the mechanism should not be 
called upon to act as a coal crusher. The larger lumps 
have a longer trajectory and will tend to pile up at the 
sides and back of the grate. Such piling up of the fuel 
encourages clinker formation which is troublesome with 
any type of grate and may result in burned metal with 
some types. The simple easily adjustable controls 
permit the firemen to place the fuel at the desired point 
on the grate so that uneven distribution has been cor- 
rected by alert firemen in five to fifteen miriutes. 

If ultra fine coal is used on a spreader stoker more of 
the fuel is carried in suspension by the combustion gases. 

It is obvious that even if the coal size is correct the 
operator may fail to keep the speed of the spreader ad- 
justed properly so that uneven distribution results. 
Under such conditions the distributor assembly may be 
overheated by a heavy fire at the front, and slagging on 
grates or refractory walls or brickwork erosion may be 
caused by heavy fires at the sides or rear. 
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ON BIG TWO-POLE MOTORS 
FOR UTILITY SERVICE, 


Elliott is swiftly gaining an enviable repu- 
tation. The motor illustrated above is a 
fine example — good-looking, smooth 
and quiet in operation, possessing all the 
qualifications and refinements of the lat- 
est thought in motor design, and with 
certain features exclusive with Elliott 
motors, developed through 25 years of 
specializing on this type of motor. 


The particular installation pictured above shows the latest of 
four Elliott high-speed induction motors supplied for a prominent 
eastern central station. This one is 800-hp., driving a centrifugal 
boiler feed pump at about 3560 r.p.m. It has pressure lubrication, 
provided by an integrally built unit which can be seen on the out- 
board bearing pedestal. The stator frame of the motor is cast iron, 
but Elliott design permits the use of welded steel construction 
where desired. Large ventilating channels enclosed in the outer 
shell, and large axial ducts in the stator core, insure a cool and 
quiet running motor. Design of the rotors is such as to provide 
unusually high strength and rigidity at high speeds. All in all, the 
kind of motor that any power station engineer likes to have 
under his responsible care. 


If this is the kind of motor your plant should have, talk 
it over with Elliott. Descriptive bulletin on request. 
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Two Hundred Register at 


Sixth Annual Fuels Conference 


vision, A.I.M.E., and the Fuels Division, A.S.M.E., 
held to its excellent attendance record of peace- 
time. The program, built around wartime fuel prob- 
lems, attracted fuel producers and users from all over 
the country. Held concurrently with the Regional 
Meeting of the A.I.M.E., to reduce time and travel, 
the meeting at St. Louis, Sept. 30—-Oct. 1, competed suc- 
cessfully with the opening games of the World Series. 
Dr. M. M. Leighton, Director of the Illinois Geologi- 
cal Survey, welcomed the fuel engineers on Wednesday 
morning, September 30. In an impressive talk he 
pointed out the obligations of the group in considering 
the vital fuels supply by proper application and ef- 
ficient utilization. He was deeply impressed by the 
benefits to the war effort which could result from such a 
meeting of the producers and users of this important 
natural resource. A. R. Mumford, Chairman of the 
Fuels Division A.S.M.E., in responding to Dr. Leighton 
noted that the high plane of the welcome had impressed 
the conference and promised that it would insure more 
complete understanding of mutual problems. 


More Metallurgical and Foundry Coke Needed 


I. M. Roberts, of the Laclede Gas Light Co. of St. 
Louis, reported on his experiments which resulted in 
the substantial revolution of the coking time for 
foundry coke without impairment of quality. He had 
found that the addition of about 5 per cent of small- 
sized anthracite from certain mines permitted a 19- 
hr coking time and produced a thoroughly satisfactory 
foundry coke. Some doubt exists as to the suitability 
of such combination cokes for blast furnaces, because to 
date the use of such fast cokes has resulted in burned- 
out tuyéres due to the size degradation of the anthracite 
cokes in the blast furnaces. 

W. T. Brown, Research Engineer of the Jones & 
Laughlin Steel Corporation, told of a plan of research 
he had arranged for testing and control of supply which 
would insure a sufficient supply of satisfactory cokes 
to the blast furnaces and help them to make more iron. 
In an extensive analysis of the available coals and the 
coking qualities of these coals, he pointed out those 
best suited for blast-furnace use. He felt that such 
coals should be reserved for the steel industry and that 
the Bureau of Mines should undertake to determine the 
swelling properties of coals in coke ovens and the results 
of blending. 


| HE first wartime Fuels Conference of the Coal Di- 


Utilization Session 


Successful treatment of coals from an Illinois field 
to alter the properties of the ash and make the fuel sat- 
isfactory in use was reported on by R. S. Weimer of the 
Northern Illinois Coal Corporation. This was pre- 
sented by Ralph A. Sherman in the author’s absence. 
Mr. Weimer had studied the specific gravity of the ash 
from the coal in the various parts of the field and tabu- 
lated the results at a standard reference temperature 
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of 2600 F. From other studies he had determined the 
effect on density or the addition of materials such as 
lime or silica. He observed that the same slag densities 
would not produce satisfactory results in all furnaces 
and had successfully arranged a treatment program in- 
volving 250,000 tons of coal yearly to give the user the 
kind of fuel suited to his equipment. It was pointed out 
in the discussion that the time element which controlled 
the release of gas bubbles in the highly viscous slags, 
and thus affected the density, was covered by the ob- 
servation of the furnace conditions. These observations 
included the time element and set the treatment. 

Some common reasons for the burning of stoker iron 
on six types of stokers were pointed out in a paper by 
A. R. Mumford of Combustion Engineering Company. 
The necessity for keeping the air passages free to retain 
the cooling power of the air and for keeping some air 
flow at low or banked loads until the fire had cooled 
sufficiently was covered and the effect of clinker and fuel 
bed contour on air distribution was discussed. 

Harmon C. Ray, of the Carter Coal Company, de- 
scribed the collection, distribution by tank car and sale 
of dust collections at the mine tipple. This experi- 
mental development has successfully abated the dust 
nuisance at the tipple and prevented the re-entry of the 
dust into the markings where it would constitute an 
added hazard. The dust is used in the pulverized-coal- 
fired plants of four nearby utilities using direct-fired 
mills. 


Presentation of Percy Nicholls Award 


On Wednesday evening the Fuels Conference held its 
Annual Dinner which, this year, was the occasion of the 
first presentation of the Percy Nicholls Award. A. R. 
Mumford opened the festivities with the introduction 
of Julian E. Tobey, Director of the Coal Bureau of the 
Upper Monongahela Valley Association. Mr. Tobey 
traced the history of the establishment of the award and 
read Mrs. Nicholls’ letter to the group. He then intro- 
duced the recipient, E. G. Bailey, Vice-President of the 
Babcock & Wilcox Co. who was presented with the 
framed scroll by President McAuliffe of the A.I.M.E. 
In his response to the presentation, Mr. Bailey summed 
up the progress in the utilization of fuel and asked 


thoughtful consideration of the limitation of liquid 


fuels to those purposes to which they were uniquely 
suited such as maritime and naval service. He warned 
against the fallacious reasoning of unlimited supply 
and suggested that rationing will require the selection 
of those plants operating at high efficiency for preferen- 
tial consideration as has already occurred in England, 
normally an exporter of solid fuels. 


Supplementary Fuel Supply 


On Thursday morning two papers recording the 
status of experiments using supplementary fuels were 
presented to the Conference. 

A. L. Crain, of the Kansas City Power & Light Com- 
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DAVIS Balanced 
SWING CHECK VALVES 


Balanced Action ... Davis Swing Check Valves have 
finely balanced action through use of a counterweighted 
lever which balances disc assembly. Rugged construction 
insures smooth operation and long, trouble-free service. 
For extreme operating conditions, an outside oil dashpot 
is available. Balanced spring-loaded valves can also be 
furnished for non-return service. 

Straight Flow ... Disc swings up so that the direction 
of flow is in a straight line, without obstruction. Pressure 
drop across Davis Non-Return Valves is negligible. 

For Pressures up to 600 lbs. Size from 3” to 24”. Steel or 
semi-steel bodies, with bronze, monel, or stainless steel 
trim. 

Write for complete data. DAVIS REGULATOR CO., 2510 
S. Washtenaw Ave., Chicago, III. 
































Davis No. 134 Counterbalanced swing 
check type non-return valve. 


RIGHT — No. 135 with oil control 
cylinder mounted above val ve. 


LOWER LEFT—No. 134 with oil 
dashpot. 


LOWER RIGHT—No. 137 with oil 


control cylinder on side. 










































pany, reported on the use of gas in combination with 
stoker-fired coal. Gas, available because of low-load 
conditions on the gas system, is burned in the stoker- 
fired furnaces at two levels, one at the throat between 
the arches above the stoker and the other in the upper 
furnace at the superheater zone. No loss in monthly 
efficiencies was noted despite the higher water vapor 
loss from the gaseous fuel. The superheat averages 
about 15 deg F higher and led to the use of the upper 
burners for superheat control when the gas supply be- 
comes restricted. 

Dr. W. C. Schroeder, of the U.S. Bureau of Mines, 
presented a widely discussed report on his examination 
of the possibility of easing the oil shortage on the 
Eastern Seaboard by adding pulverized coal to oil and 
burning it with oil-firing equipment. Although little 
question was raised about the possibility of producing a 
stable mixture, the fuel engineers as a whole felt that 
the combustion of the mixture in burners designed for 
oil alone would be accompanied by difficulties which 
might more than nullify any gains which might appear 
possible in the absence of actual experience in utilizing 
such mixtures. Many of the engineers felt that the ash 
problem would be paramount. In the presence of this 
emergency it was admitted that economic considerations 
or preparation and distribution should not be con- 
sidered as governing. 

The Fuels Conference and the Regional Meeting held 
a joint luncheon to listen to President Louis Ware of the 
International Minerals and Chemical Corporation de- 
scribe his extensive experience in many different mines 
in North and South America. His description of the 
“Shangri Las’ hidden in the Andes brought many of 
his audience to the point of inquiring about transporta- 
tion. 


Mine Priorities and Equipment Problems 

Dr. D. L. McElroy, Chief of the Mines Section of the 
W.P.B., reported on the whole-hearted cooperation of 
the mining industry with the restrictions on materials 
supply imposed by the emergency. It was evident that 
Dr. McElroy’s familiarity with the industry led to an 
understanding in the handling of essential requests 
which encouraged cooperation. The audience expressed 
satisfaction with the fairness of the treatment received 
even though many requests had been refused. 

Possible changes in furnace design and equipment ar- 
rangement in conversion problems were discussed by 
Ollison Craig of the Riley Stoker Corporation. The 
ingenious use of available space and modification of de- 
sign made possible successful conversions in the illus- 
trations presented. 

A. Lee Barrett of the Pittsburgh Coal Company told 
the audience of the way in which mine machine shops 
were utilizing equipment to aid in war production. 


Secretary Ickes Speaks on Conservation 


At the joint banquet on Thursday evening Secretary 
Ickes addressed. the Conference on the subject he de- 
scribed as his lifelong hobby, “‘Conservation.’’ He 
urged revision of the law in some states to prevent the 
wastefully rapid development of natural resources which 
although resulting in a temporary production record, 
finally locked in the ground resources which might have 
remained available under more orderly conditions of de- 
velopment. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured ny 
Combustion Publishing Company, Inc., 200 Madison Ave., N. Y. 





A First Course in Mathematics 
By Edward Baker 


In a field so thoroughly worked and re- 
worked, originality of treatment is not 
to be expected. The test of a textbook lies 
in its practical use in schools and colleges, 
and teachers will recognize in this book by 
Edward Baker of Newark College of Engi- 
neering an excellent medium of mathe- 
matics instruction compiled to meet the 
needs of students of engineering and the 
physical sciences. 

The book follows the traditional plan of 
proceeding from less difficult to more 
difficult subjects and the study of ana- 
lytic geometry is postponed to the latter 
part of the book. The increasing impor- 
tance of vector concepts in pure and ap- 
plied mathematics has prompted the 
author to place a greater degree of em- 
phasis upon vector ideas than is custom- 
arily accorded in an elementary text- 
book, with the result that a simpler and 
more direct approach is possible to certain 
topics. The scope of the work may be as- 
certained by the fact that a chapter on 
the calculus is included. 

A First Course in Mathematics contains 
22 cogently written and adequately il- 
lustrated chapters. The topics contained 
in each chapter are subdivided into perti- 
nent sections, most of which are followed 
by numerous exercises relating to the sub- 
ject discussed. The book contains 295 
pages, size 6 X 9, and includes a 5-page 
index. It is bound in dark brown buck- 
ram and the inside cover pages are de- 
voted to useful formulas for ready refer- 
ence. Price $3.00. 


How to Read Electrical Blue- 
prints 


By Gilbert M. Heine and Carl H. 
Dunlap 


The electrical industry has many 
branches and, because of the diversified 
nature of the work performed and the 
equipment used, each branch uses a type 
of blueprint and certain symbols designed 
to meet its own particular needs. For this 
reason, and to avoid confusion in the 
mind of the reader, the text of this book 
is divided in sections, eight of which deal 
with different branches of the electrical 
industry. 

Following a brief section on the making 
of blueprints and the principles involved 
in laying out a drawing, the reader is in- 
troduced to the subject—How to read 
architectural blueprints; and in the sec- 
tions that follow: How to read: diagrams 
for bell and signal wiring; house wiring 
blueprints; administration building blue- 
prints; automobile wiring diagrams; dia- 
grams of generators and motors; symbols 
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for control diagrams; motor control dia- 
grams; and power station blueprints. 
Each section is supplemented with an in- 
formative list of questions and answers and 
a set of “‘quiz’”’ questions designed to test 
the reader’s knowledge of the subject 
discussed. The book is admirably illus- 
trated with many line cuts and halftones 
and, where symbols are presented, each 
symbol is accompanied by a pictorial 
sketch of the object or equipment indi- 
cated. The book also contains a com- 
prehensive 12-page index and a set of nine 
instructive blueprints in a back cover 
pocket. 

The book comprises 318 pages, size 
5'/. & 8/4, bound in blue cloth. Price 
$3.00. 


Guidance Manual for Engineers 


The Engineers’ Council for Professional 
Development has prepared and published 
a pamphlet entitled ‘Manual for Commit- 
tees of Engineers Interested in Engineer- 
ing Education and the Engineering Pro- 
fession.”” This 16-page manual offers 
suggestions regarding the organization of 
advisory committees to aid high school 
students in choosing their vocation and 
studies, and provides a general outline of 
procedure. Accompanying the Manual is 
a separately printed 8-page Appendix 
addressed to the student, comprising a 
questionnaire designed to supply the com- 
mittee or counselor with the biographical 
and educational background of the stu- 
dent. 

The Manual with Appendix may be ob- 
tained from E.C.P.D. Headquarters, 29 
West 39th Street, New York, N. Y., at 10 
cents per copy; copies of the Appendix 
only, 5cents, 


Ripper’s Heat Engines 
(New Edition) 


Revised by A. T. J. Mersey 


The continued popularity of this text- 
book is evidence that its broad scope and 
concise treatment satisfy the needs of a 
large number of students. This new 
American edition follows the most recent 
English edition by the omission of ob- 
solete matter and by the inclusion of re- 
visions and additions to bring the book 
into line with present practice. 

The fundamental principles of heat and 
energy are discussed in the opening chap- 
ters and the main applications of these 
principles to reciprocating steam engines 
in those that follow. Considerable atten- 
tion is given to component parts, auxilia- 
ries, boilers and the combustion of fuel, 
while the concluding chapters deal with 


steam turbines and internal combustion 


engines. Explanations are clearly ex- 
pressed and all necessary calculations are 
included in the text. Numerous exercise 
problems are given at the end of the book. 

The book is admirably illustrated with 
226 drawings and charts. It contains 
337 pages, size 5 X 7'/s, and includes a 3- 
page index. Bound in red buckram. 
Price $1.60. 


/Plane Trigonometry Made 
Plain 


By Albert B. Carson, Ph.D. 


This book deals with the fundamentals 
of plane trigonometry in greater detail 
than is done in most texts, and the dis- 
cussions are presented in such a manner 
accompanied by an unusually large 
number of figures and illustrative exam- 
ples—that the student is enabled to com- 
prehend how and why the principles are 
employed, and their practical application. 

Beginning with definitions and prin- 
ciples of triangles, the subject is developed 
in eleven chapters to include inverse 
trigonometric functions and trigonometric 
equations. Most of the chapters conclude 
with pertinent questions and answers, a 
brief summary of the chapter and many 
practice problems. The remainder of the 
book is devoted to logarithmic and trigo- 
nometric tables and a very complete 5- 
page index. The work contains 389 pages, 
size 5'/, X 8'/,; bound in blue cloth. 
Price $2.75. 


The Steam Locomotive co” 
By Ralph P. Johnson 


Ralph P. Johnson, Chief Engineer of the 
Baldwin Locomotive Works, has in this 
book met the need of a modern work on the 
theory and practice of the steam loco- 
motive. He has gathered a great deal of 
factual material from authoritative sources 
and in The Steam Locomotive this informa- 
tion is presented in a convenient and 
accessible form. 

Some of the subjects dealt with in the 
first few chapters include Fuels, Combus- 
tion, Boiler Water, Evaporation and 
Superheat, and these are followed by 
others dealing with Tractive Force, Horse- 
power, Resistance and Tonnage Rating. 
Subsequent chapters deal with Curves, 
Valve Gears and Valve Setting, Accelera- 
tion, Testing, Dynamometer Cars, High 
Speed Trains and also Streamlined and 
Light Weight Trains. A chapter on 
Motive Power for High Speed Service 
introduces the Diesel engine, and in the 
next, pertaining to Switching Service, a 
comparison is made between steam and 
Diesel locomotives. Two chapters deal 
with the economic aspects of operation 
and repairs and the final chapter with the 
economic life of locomotives. 

The book contains 71 tables and 83 line- 
cut drawings and charts. Six drawings 
of indicator reducing motions are in- 
cluded in a back cover pocket. The work 
comprises 502 pages, size 6 X 9'/,, and 
includes a bibliography and an 8-page 
index. Bound in black buckram. Price 


$3.50. 
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ENCO AUTOMATIC 


| RETRACTABLE OIL-ELECTRIC 


IGNITION SYSTEM 


for lighting off PULVERIZED COAL-OIL- 
GAS BURNERS WITH REMOTE CONTROL 


Loss of ignition for even a short time in a large steam generating unit 
may, and frequently does have serious results. Turbine operation may 
be affected, production halted, and process work ruined. 


With the Enco Ignition System, the operator can light off any burner 
by movement of a Hand Control Valve, located close to the pulverized 
coal mill and fan controls, and’ within view of the instrument board. 
Automatically, a powerful ignition spark is established, and the light fuel 
turned on. Both are interlocked electrically—the oil valve cannot be 
opened until the spark current is on and the atomizer is in firing position. 
After the oil flame is established, a second movement of the control valve 
retracts the electrodes, leaving the atomizer in operation. 


After ignition of the pulverized 
coal is established, a third move- 
ment of the control valve shuts off 
the oil and retracts the atomizer out 
of the hot zone leaving the unit 
ready to repeat the operation as 
may be needed. 


The Enco Ignition System has a 
wide range of application. Pulver- 
ized coal, blast furnace gas or any 
liquid fuel may be ignited by the 
unit or the spark alone may be used 
to ignite natural or refinery gas. The 
ignition flame can be gradually 
changed from light to heavy fuel 
oil if continued operation under 
heavy load is required. The ignition 
flame can also be used as a substi- 
tute for principal fuel in emergencies. 


Send for illustrated booklet de- 
scribing the equipment, its opera- 
tion, and how it can be installed in 
your burners. 


THE ENGINEER COMPANY 
75 West Street e@ New York, N. Y. 











Application where atomizer and electrodes 
are inserted in the central tube. 
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Application where atomizer and electrodes 
are inserted in separate tubes. 


A Swiss View on Hydrogen 
Cooling 


The issue of the Brown Boveri Review, 
covering the first quarter of 1942, has 
lately reached this side of the Atlantic and 
is devoted to progress in 1941. With 
reference to hydrogen cooling for large 
turbine-generators it offers the following 
comments: 

“Today, the losses in turbine generators 
of the 50- to 60-mva (60,000-kw) output 
range hardly exceed 1.5 per cent at full 
load. It would seem feasible to attain as 
much as 99 per cent efficiency for big air- 
| cooled turbine-generators, by eliminating 
| other sources of losses, chiefly in reducing 
| air friction by giving more attention to 
| aero-dynamic principles. Thus, the ap- 
plication of hydrogen gas to cooling would 
hardly seem worth while, at least for 
generators of the above output range, and 
the gains achieved thereby would appear 
in no way to compensate for the con- 
structive complications implied. As, how- 
ever, it is to be expected that there is a 
| demand coming for bigger outputs per 
| unit on account of the high level of coal 

prices, a phenomenon which marked the 
| period following the last World War, and 
| as hydrogen cooling may be advantageous 
| in these cases, we devoted considerable 
| study to the problem, the most difficult 
' factor of which is that of effective sealing. 
| One of the results of these studies has 

been the development of a gland which, 
contrary to complicated American de- 
| signs, allows of perfect shaft sealing. We 
| were assisted in this task by having avail- 
able a sealing-gland design which we had 
| developed some years back for our Frigi- 
| blocs driven by steam turbines or d-c 
motors, as well as for blowers for han- 
dling gas and vapours and which had 
| proved most efficient. The oil losses 
registered with this gland were less than 
| one per cent of those of American sealing- 
gland designs and we are in hopes of even 
_ reducing this figure.”’ 








Personals 


M. OD. Engle, Assistant Superin- 
| tendent of Engineering of the Boston 
Edison Company, is now serving with the 
War Production Board in Washington, 


Elmer L. Lindseth, for several years 
| past production engineer and assistant 
to the president of the Cleveland Electric 
Illuminating Company, has been elected 
vice-President of that company. He has 
been associated with the company almost 
continuously since graduation in me- 
chanical engineering from Yale in 1926. 


H. L. Watson, since 1934 Executive 
Vice-President of De Laval Steam Turbine 
Company, has been elected to the presi- 
dency of that company, succeeding 
Francis J. Arend, lately deceased. 


L. F. Richardson, has been appointed 
branch manager of the newly established 
Los Angeles office of Bailey Meter Com- 
pany, and H. T. Sawyer has been made 
manager of that company’s Seattle Office. 





October 1942-—COMBUSTION 












HEAT 
INSULATIONS 


Cut Production Costs 


Modern industrial plants are saving 
thousands of fuel dollars each year 
through the correct application of 

. CAREY Heat Insulations . . . a com- 
Careyee! Insulations  Plete line of high efficiency insulating 
Fer tomperstures up to materials of Asbestos and Magnesia 
for every known service condition— 
for temperatures ranging from 


SUB-ZERO to 2500 F. 


Put your special problems up to Carey 
Engineers . . . their experience and 
Carey research facilities are available 
through branch offices covering the na- 
85% Magnesia tion. Write for book of interesting, 


For High and Medium technical data. Address Dept. 69. 
Pressure. 
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Combination Hi-Temp— t11-Temp Blocks—For Fur- Hair Felt Insulation 
% Magnesia, naces, Ovens, Kilns, ete. For sub-zero, | 





THE PHILIP CAREY MFG. COMPANY 
Dependable Products Since 1873 Lockland, CINCINNATI, OHIO 


In Canada: The Philip Carey Co., Ltd. Office and Factory: Lennoxville, P.Q. 











EYE-HYE is what you 













A water level 
instrument for 


me 


Accurate, dependable. 
Easy to install. Saves 
steps—assures frequent 
water level checking. 
Write for Bulletin 382 


The Reliance Gauge Column Co. 
5902 Carnegie Avenue » Cleveland, Ohio 


Reliance 

















NATIONAL POWER SHOW 


geared for war, this year at 


MADISON SQUARE GARDEN 


The U. S. Army has taken over the exposition floors 
of Grand Central Palace, familiar home of the Na- 
tional Exposition of Power and Mechanical Engineer- 
ing. The Exposition therefore will be staged this year 
in the Exposition Hall of New York’s famous Madison 
Square Garden. 


With ample space for all exhibits, every convenience 


| for visitors, central location and complete facilities for 


all operating demonstrations, the Exposition will be 
a potent factor in helping to win the war. 





Never Before Has the Power Show 
Been of Such Vital Importance 


War has brought its own special problems to industry 

. and engineers are carrying their full share of re- 
sponsibility for finding the answers. The engineering 
press is helping mightily, but no matter how careful 
your reading may be, there’s no substitute for first- 
hand observation, demonstration and down-to-earth 
conversation, face-to-face with qualified experts in 
specialized fields! 


Your visit to the 1942 Power Show will bring you 
benefits limited only by the time you spend there. 
You can personally learn about available products 
and newest methods. You can discuss these with 
technical representatives of America’s most pro- 
gressive manufacturers. They are devoting their 
time to helping you solve the problems created by war. 


This year, of all years, be sure to 
come—and bring your associates. 


See how... hear how... learn how ...at the 


15th NATIONAL POWER SHOW 


National Exposition of Power and Mechanical Engineering 


November 30 - December 4, 1942 
Madison Square Garden, New York 
Managed by International Exposition Co. 
@® 3076 








Boiler Safety Devices since 1884 
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FIRE BRICK CEMENT 


has a BONDING STRENGTH of 


800 pounds per square inch 


at room temperature 


vail pounds per square Litas 
at 2600F 


. . results of impartial tests by 
a leading technical laboratory 


Above is the definite reason why joints laid up with 
ADAMANT are “‘strong as the bricks they bond." 
Also why concerns in widely varying fields nee using 
ADAMANT — furnace linings lasting many 

shut-downs for re-lining — 
tionately fewer. ADAMANT is yn teady- 
mixed and is easy to use. Write now 


times as long an 


details. 


_, ge = Se 


REFRACTORIES COMPANY 


776 S. Swanson St., Philadelphia, Pa. 
In Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto. 








omplete 





ADAMANT has a P.C. 
E. of more than 3000° F. 











Snail 








COMPLETE 


$18.50 
BACHARACH 


Industrial Instrument Co. 
7000 BENNETT ST 
PITTSBURGH, PA 





FUEL #8 is Vital for for Vicr, ZICTORY 
eYRITE C COx Readings 


Expose Fuel Waste 





INSTANTLY/ 


The amazingly simplified FYRITE 
“Orsat’’ Analyzer makes accurate 
flue gas tests easy—instantly tell- 
ing you what percentage of your 
fuel is being wasted. The FYRITE 
is conveniently held in the hand 
while analysis is taken. It is ac- 
curate within 42 of 1% COz; spill- 
proof in any position; rugged, 
durable, compact. More than 
7000 in use. 

RETURN COUPON BELOW. Ob:ain literature 
on Fyrite and learn how to get immediate 
delivery under priority regulations. 









WITH INDUSTRIAL. 
TYPE FLUE FILTER 


| SEND DATA ON FYRITE vorsar’ | 
Name 
Address 
City State ‘MEM 







































EQUIPMENT SALES 


as reported by equipment manufacturers to the 
Department of Commerce, Bureau of the Census 





Boiler Sales 
Stationary Power Boilers 
1942 1941 1942 1941 
Water Tube Water Tube Fire Tube Fire Tube 
No. Sq Ft* No. SqFt* No. SqFt No. SqFt 
pO ae 202 1,637,588 170 968,275 53 61,990 89 123,459 
, ee 238 1,557,004 97 847,331 59 84,660 81 104,622 
ae 273 =1,520,654 138 988,037 166 92,999 86 89,324 
Apr. . 430 2,441,668 159 802,993 57 81,402 129 151,636 
May..... $160 11,280,558 134 850,659 63 {$90,069 114 154,964 
June..... 139 141 743,762 61 75,831 114 134,880 
134 891,224 184 1,184,984 48 56,996 94 121,884 
ae ae 112 928,440 113 749,405 26 30,228 51 101,284 
an. - Aug. 

Incl.... 1,688 11,104,698 1,136 7,135,446 533 574,175 758 982,053 

* Includes water wall heating surface. t Revised. 


Total steam generating capacity of water tube boilers sold in the period 
January to August (incl) 1942, 94,055,000 Ib per hr; in 1941, 73,285,000 


Ib per hr. 
tMechanical Stoker Sales 
1942 1941 1942 1941 

Water Tube Water Tube Fire Tube Fire Tube 

No. Hp No. Hp No. Hp No. Hp 
Jan.. 87 42,876 77 41,975 $154 {$23,550 94 14,036 
ee 131 55,001 60 27,736 185 26,889 117. -—-:14,774 
ee 84 46,055 69 31,342 212 $31,715 146 21,552 
pS See eee $102 $49,061 75 34,832 313 39,877 147 20,555 
OO ee oe 125 44,069 90 43,971 206 33,566 144 19,267 
(0 123 48,267 136 50,896 296 49,760 264 42,619 
jJuly.. 131 59,376 113 50,108 297 45,902 290 40,943 
ae 94 40,619 96 41,882 295 49,725 391 49,547 


Jan.-Aug. Incl. 877 385,324 716 322,742 1,958 300,984 
t+ Capacity over 300 lb of coal per hr. t Revised. 


1,593 223,293 


Pulverizer Sales 


1942 1941 1942 1941 
Water Tube Water Tube Fire Tube Fire Tube 
No. Lb No. Lb No. Lb No. ab 
(N)(E) Coal/hr (N)(E) Coal/hr (N)(E)Coal/hr(N)(E)Coal/hr 
iis 102 3 1,071,340 39 — 462,999 —-— — — 1 1,000 
Ee 21 1 246,520 42 4 734,200 —-— — —— — - 
Mar... 31 7 360,620 31 3 739,700 1 — 13,300 — — - 
| SSF 49 8 845,740 14 8 225,740 —-—- — 1 — 2,800 
May..... $26 4 $373,962 5410 777,320 ——- —- — 4 7,000 
ci 24 3 323,500 28 24 523,540 — - — 1 1,000 
| eee 21 11 300,880 57 7 828640 —-—- — — | 600 
eee 312 180,460 30 5 456480 ——- — — 1 800 
Jan. - Aug. 
Incl.... 277 49 3,703,022 295 61 4,748,610 1-— 13,309 1 8 13,200 
(N)—New Boilers; (E)—Existing Boilers. } Revised. 





(Continued from page 39) 


other parts. Their inspection should include checking 
the elements for alignment and evidence of warping or 
bulging; checking supports, spacers, baffling and seal 
plates; examining joints for tightness; noting the condi- 
tion of internal and external surfaces; and checking 
the location, alignment and condition of the soot blow- 
ers. 

Although examination of a part that has failed will 
usually indicate the cause, such knowledge may be gained 
at the cost of valuable time and capacity, in addition to 
the expense involved. It is therefore important to insti- 
tute such measures of inspection and check-up, as a part 
of the regular operating routine, as will detect impending 
trouble in time to prevent failures and consequent un- 
scheduled outage. 

Incidentally, it may be pointed out that while the per- 
formance and service of a superheater depend largely 
upon the proper functioning of other parts of the unit, 
particularly the fuel-burning equipment and furnace, the 
superheater is about the only part of a steam generating 
unit whose performance is closely related to the opera- 
tion of the prime mover. 
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NEW CATALOGS 


AND BULLETINS 


Any of these publications will be sent on request 





Bearing Metals 


The Magnolia Metal Company has is- 
sued an 8-page illustrated bulletin which 
describes various lead-base metals that 
can be used as substitutes for tin-base 
bearing metals. The bulletin contains 
recommendations for selecting the correct 
type of bearing metal for 135 different 
types of machinery and includes a number 
of practical suggestions in making and 
maintaining journal bearings. Isotropic 
die-cast bronze bushings, from 1 to 9-in 
O.D., are also described. 


CO, Analyzer 


The Bacharach Industrial Instrument 
Company has issued a 4-page bulletin 
(No. 338) which describes its portable 
Fyrite CO, Analyzer. Illustrations and 
text show the simplicity of taking readings 
with this instrument. Also described is 
the Fire Efficiency Finder, a pocket calcu- 
lator provided with the set that converts 
CO, and stack temperature readings into 
heat loss and heating efficiency percent- 
ages. 


Care of Rubber V-Belts 


The Allis-Chalmers Manufacturing 
Company has issued a 16-page illustrated 
booklet entitled ‘‘Plain Facts on Wartime 
Care of Rubber V-Belts.”” On the assump- 
tion that thousands of workers in war in- 
dustries are unfamiliar with the subject 
of maintenance, this handbook begins with 
the anatomy of a V-belt and principle of 
the V-belt drive, shows how anatomy af- 
fects maintenance, how to obtain proper 
tension, what to do about worn sheaves, 
etc., and ends with post-mortems on ac- 
tually damaged V-belts. 


Dust Recovery 


A very attractive and informative book- 
let entitled ‘‘The Buell van Tongeren Sys- 
tem of Industrial Dust Recovery” has 
just been issued by the Buell Engineering 
Company. This 28-page publication ex- 
plores the major problems of dust recovery 
and suggests -practical methods for their 
solution. Particular attention is given to 
the utilization of the ‘‘double eddy cur- 
rent” phenomenon in cyclones to actually 
increase collection efficiency in Buell (van 
Tongeren) installations. Illustrations are 
admirable and include: cut-away views, 
photographic assembly and _ installation 
views, and blueprint diagrams showing 
the applications of the system to a wide 
range of industrial uses. Typical applica- 
tions to stoker-fired and pulverized-fuel 
fired boilers are also given 
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Heat Transfer 
Through Metallic Walls 


The International Nickel Company has 
issued a 20-page booklet entitled ‘‘Heat 
Transfer Through Metallic Walls’ com- 


piled from data prepared by the Com- | 


pany’s Development and Research Divi- 
sion. The text includes information in 
formulas for determining overall heat 
transfer rates, the various factors influenc- 
ing heat transfer through metallic walls, 
and the thermal conductivities of metals 
and alloys commonly used in the con- 
struction of process equipment. Numer- 
ous illustrations show types of process 
units that depend on the transfer of heat 
through metallic walls for their normal 
operation. Eleven charts showing the 


effect of wall thickness on heat transfer | 
through different metals and alloys are | 


also given. 


Machine Tool Accessories 


An 8-page illustrated bulletin has been 
received from the Ideal 
Dresser Company describing its line of 
Ideal machine tool accessories. These 
include: 


Commutator | 


live centers, metal etcher, de- | 


magnetizer, grinding wheel dresser, bal- | 
ancing ways, variable-speed pulleys, elec- | 


tric marker and portable cleaners. 


Opposed Impeller Pumps 


Two-stage centrifugal pumps of the 


opposed impeller design are described in | 


a 12-page illustrated catalog (B-3) issued | 


by the De Laval Steam Turbine Com- | 


pany. In this type of pump, both im- 
pellers are of the single-suction type. 
suction openings face outwardly so that 
axial thrust is balanced. Both suction and 
discharge nozzles are in the lower half of 
the casing and all parts of the pump are 
accessible and can be removed by lifting 
the casing cover. This type of pump is 
listed for capacities ranging from 50 to 
1500 gallons per minute, and for heads 
from 80 to 800 ft. 


Water Softeners 


Worthington Pump and Machinery 
Corporation has issued a 6-page folder 
(Bulletin W-212-B2) describing its hot 
process water softeners. A large blue- 
print diagram shows the Worthington 
hot lime soda softener, deaerating type, 
and its special features are described in 
the accompanying text. Numerous half- 
tone illustrations are given showing 
pumps, tanks and other water softening 
equipment. 


The 





Synthetic Fuels in Germany 


In view of the drive of the Germans 
toward the Russian oil fields, the following 
excerpts from a recent communication of 
B. B. Williams, President of The Cooper- 
Bessemer Corporation are of interest: 


“On my last visit to Germany, I had the oppor- 
tunity to investigate the production of diesel 
engines and the manufacture of fuels. Thousands 
of diesel engines were being constructed in Ger- 
many, even then, for installation in tanks, trucks, 
tractors, trains and airplanes. In Germany, the 
diesel aircraft engine is a reality and thousands of 
Hitler’s planes are thus powered. This appli- 
cation of the diesel engine principle to the German 
war machine has resulted in tremendous saving of 
fuel—and has upset the calculations of many 
‘experts.’ 

“By the beginning of 1939, a tax of 51 cents a 
gallon had been imposed in Italy on gasoline and 
a 36 cent tax in Germany. The reason was to 
encourage the development of synthetic and sub- 
stitute fuels. There also were direct subsidies. 
At that time, about one-quarter of all motor 
vehicle transportation in the Axis countries was 
accomplished with synthetic or substitute fuels. 

“Gasoline made from coal gases was widely 
used. Alcohol made from vegetables was blended 
with straight gasoline. There were experiments 
with ammonia and acetylene. Some 25,000 
vehicles in Europe used compressed gases as fuel. 
The German motorist, who had to pay 60 cents a 
gallon for gasoline, could use city gas at a price 
equivalent to 43 cents a gallon. Forty-one cents 
worth of methane also took him as far as a gallon 
of gasoline. Propane-butane fuel was more ex- 
pensive—equivalent to 61 cents a gallon—but one 
tank full took the motorist some 225 miles. 

“Other substitutes for gasoline and oil are oil 
made by hydrogenation, pulverized coal sus- 


pended in oil and oil ‘cooked’ from corn, wood, 
algae, seaweed, leaves and similar substances in 
combination with limestone. 

“It is logical to assume that the rapid growth of 
synthetics and substitutes in Germany has been 
accelerated by the war.” 
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Sturdy dependability and mainte- 
nance —free operation . . . that’s 
what you get with STOCK Coal 
Valves. Designed and built to 
highest quality standards, these 
items are an important cog in 
STOCK'S complete “BUNKER-TO- 
STOKER & BUNKER-TO-PUL VER- 
IZER" coal supply systems. De- 
tailed drawings covering the com- 
plete STOCK line . . . Scales, Dis- 
tributors, Valves, Downspouting, 
Collars, etc....are available—write 








tok «ot @ ke th &. 4,482.6 Beh ©. © 


DE LAVAL-IMO PUMPS 


For its production of IMO pumps and other marine equipment, permission 
has been awarded to the De Laval Steam Turbine Company to fly the Navy 
“E” burgee, emblem of outstanding excellence, and to De Laval employ- 
ees to wear the Navy “E” lapel insignia in evidence of work “Well Done.” 


IMO PUMP DIVISION 


of the DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J. 


1 MOVE OIL 


ts harenksh,»ea’rnrea’?-ee?reknm ar © 2 2 2? RS 





‘oal Storage Simplified— 


My 


6 CU. YD. SAUERMAN SCRAPER TAKES 
CARE OF 100,000-TON STOCKPILE 
Above picture shows storage system 
with 450-ft. operating radius that stores 
and reclaims 200 tons per hour at large 

generating station. 


SMALL SCRAPER STORES AND RE- 
CLAIMS 3,500 TONS PER MONTH 
Here is a % cu. yd. Sauerman unit in- 
stalled on an irregular strip of ground 
alongside an unloading trestle. It han- 
dles all the coal burned by an industrial 
power plant—averaging 120 tons per day. 





with an economical 


Sauerman Scraper 


Any plant that lacks adequate facilities for 
stockpiling coal can remedy matters quickly 
and economically by installing a Sauerman 
Power Drag Scraper. The advantages of 
this equipment are: 


ECONOMY—Capital cost is low. Machine 
is operated by one man. About 4 kwh. 
of power is consumed for every ton of coal 
moved 100 ft. Maintenance averages about 
l6¢ per ton stored or reclaimed. 


FLEXIBILITY—No matter what the shape 
of an area, the scraper makes complete use 
of the space. Coal is reclaimed from any 
point in the pile just as easily as it is stored. 


MINIMUM FIRE HAZARD—Scraper spreads 
the coal in well packed layers, so that there 
are no air pockets to create hot spots. 


An illustrated catalog which gives details 
on the correct equipment layouts for coal 
storage projects of every size and descrip- 
tion, will be mailed gladly on request. 
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If your problem is to get more power from existing boilers, the answer may [be 
Beco-Turner baffles. nstructed to prevent short-circuiting of the gases, and 
engineered to produce greater heat transfer and to eliminate ineffective tube 
areas, they will increase the capacity and efficiency of your boilers. 

Upon receipt of your blueprints, our engineers will be pleased to submit their 
recommendations for improving the performance of your boilers with Beco- 
Turner baffles. Ask for our big catalog covering Beco-Turner baffles and 
Plibrico monolithic settings. 


PLIBRICO JOINTLESS FIREBRICK CO. 
1820 Kingsbury Street Chicago, Illinois 


Beco-Turner BAFFLES 
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